(19)B#BH$SW (JP) 



(12) ^ 



(A) <ll)MfttUftH»? 

#982001-42433 
(P2001-42433A) 
(43)^PIH ¥*13*2 £160 (2001.2. 16) 



(51) IntCl. 7 
GO 3 B 
F2 1 V 
GO 2B 



21/14 
8/00 
6/00 
6/42 

13/00 



3 3 1 



F I r-T3-F*(##) 
G0 3B 21/14 A 
F 2 1 V 8/00 L 
G 0 2 B 6/00 3 3 1 

6/42 
13/00 

s^sws im* m&mvmzz ol i± 62 h) &»m\zm< 





tt«2000- 172666( P2000- 172666) 


(7D mm a 


500270066 


















(22>ttWB 


¥*S12*P6£ 8 B (2000.6.8) 








11777. 












(31)«ft*fci3l## 


PCT/US 9 9/1 2 6 2 7 




3— h X*. 


236 




(32)fiBfeB 


¥/£ll¥6£8B(1999.6.8) 


(72)5W*& 








(33)fittfc*fcfe®@ 


ikftmttmwmm cwo> 








11777. 


(31)«fc*fc£a#^ 


0 9/3 2 8 2 5 6 










¥i£H¥6£ 8 0(1999.6.8) 






236 






#® (US) 


(74)«3SA 


100083932 

















(54) [§&mo>%m fe&mt^yisyis^K. *<Dmsm&* &v\z*0m&*& 



(57) 

tc, «|fcSJifc7^ Hit*, 




1 



(2) 



&m 2001-42433 

2 



[SftjfcJgl] tf^SMt^^/feas discharge lamp)<E> 

iW(fyt£=>*A'*-&mkmmz.* mm (^><7~:c 

tendue) <fc V t^gO f?^& (ref orma 1 1 i ng) 

&tT9'J^jfc^>'^>' (MLE) tfcot, 
i£RM{fc->*-r -Mretro-reflector system) £ „ 

X7b£ iprimaryJEftttv'^'r^i: , 

leaser, «b^w**< looffiinMic 

fii<7Dj&fciijiIlf9im$fe (emission etendue function) E s 

(p) «r*u p^> «waBfa£^««tH*»zfe^r, 

ttJKsd^»as*)fcWE^*^^--^--«fr, atrial 
mmmms mis^cw^s r as. ^ria^# 

^^ftW^^ft^S^^ (spatial dependent emission 
intensity distributions I (x, y ; Sr) |U 

&*ru ^is^sJt^^^^A^, ©fa^a^s r a»k 

I (x, y ; S' ) £*Tr<5^~ (i? iJ > *f V : seconda 
ry) l&mffiS' 

fk F2<n%:®x\ m&»tim<Di»&&^ mmt^ 

ttJ3i^U^-eS|8fcA I (*, ?;S) , AI U, 
V ; S * ) «r*TU £IB«k 

WlfSE^Rlt > * ^ £ it IBiKSit > * <b hu IBfcMt# 

RL, H5fB£ffl#;^&lS#*liS I (x, y ; S' ) 



SftK»fliS I (x, y ; S r) O^fftW^ (quasi -ima 
ging magnification) <h ft 9 , HljfattiWtf— h&^T L 

KWJE*)tt*1H«»£*5^T\ m~#c£iJ8IMS§S&E s * 
i (p) £*ru ffif&HftEs' i ( P ) 

[§t#:Ji2] Htie7>^->^"r^^, ac#*#c®t 

Hg, Hg2, Xe, Ar, Kr, &J^>^ 

SI (x, y ; S* ) ^fflraW*i£3ftS!3«rffi:«i-5»* 
^lia«£^MLE 0 

30 [it*^4i />/j:< — ■xnmtmmsLtomi* ± 

-o^»JB0flBBi8K»«:»«r* U RO *«ffiigBDflffi»s: 

40 ge$r{ii^. ^*^^*5r orfc^Htiaon^s^ 

i:, '>Jfc< 1 1> low i#B^»-fflltBBngB£«fx., 
^$«R2, i >R0tfc5^< k h loco i 

< 1 1> lo(D«E i #l<oaSR4t«:«r % 

tjbKs^ifi^^^KL, ^>^< ^ t>iocoHiifai#e 



o^tuia i # a d »m i Ett 

WML E 0 

[»m e ] < 1 1 1 ow*t*ifflffiia!g:*t(t» 

x^^^wa«x^/^ W»W*i£f^» Iw J: o 

3»MlE*WMLE. 

[ISM 8] lttja**Jc»ALfcW«E^^w/>4< £ 

1 1 o<d/£#t^ atenx^ — trm«£M 

[MM 9] ffiCffiK^. S4tteJh«fc*i-*n#« 
1 EftttMLE. 
[■Ml 0] NK««3AS. 

[■Ml l] ilB±KW*v^fA^, MEJKjKF 

*/WB«:»*Ufc*iB»tt«r*i-*ll** 1 Etf OML 
Eo 

^Tfcot, 40 
«Mr*U 
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^feSkttiigsSr, HWBK-iK^F iittfl?^K«u, SfrfS 
^ffi^wtt^, < k h l ocd^jis i § e (n%*£is* 

'>/«£< £ t> 1 ocDfffiE i #g 
wa£t®T£K£;ft,rt:'>&< £ t> loco i #Scofcjtl£t# 

i-*B5l?, 9fS^ffimtt«FttUittK^S I (x. y; 

S r ) &*ru 

£\ k h loco^lE^Zl^^F 2. iwi5<£c9'> 

'>ft< thi^xDi msnm-fomms* i srj&au 
fftEafctti^s* i^, ^ t, locottriamnjie^F 
2, i coia^-c. fiire i ^^(Dit^iy^j^m^^-r 

5l^<^)^te#M^S I (x, y ; S' i) 

low i#Btottjattf- ^*<irteffl$r51^UT, 
3SS»*SI (x f y;S' i) Sr*-T*^< t1>l 

(x, y ; S' i ) HufEgtg^S I (x, y ; S 

r) <Dmf8&mmkftz&mm&&t?y''7 9 
im^i 3] mmii&Mfri/ ^ t * 

*R»**3ftS. LTlfflEi#@W7fc^:*7^ 
*«:*r*«l«»«R*»fe*5»»*r«'L, ^E=fei£R 

itflcas, uriWEj»a«w«iisr#L, mm. h 

ISIft«*is, l. Si>f,5«Wot^*l, tfrE^S:^ 

^^ix5lt*:3Sl 2E«<75^^MS:ftv^^o 
[■Ml 4) (PLE) T'fco 



(om-ftimms' &j&r&rt-&m&ik'imyt=->'i?> (m 

LE) 

'>*< t fe 1 oo*3f{ls^tB***fc*rU '>*< t 

^riB^^^aj^s ' a»&ai*t**fc««:**/v=¥~o— 
miBaR#+*3&5. ait*- h * < 1 t> i oo^qo® 

aWi-&*»iS!KltattWSr«r»rtU WE»WKS 

SS+61Bfc, Bf3e©fflHHft#ttW3»*»fljS I (x, 
y ; S r ) SrWU 

Wffi^fiUtffci':*^-*^ 4>fc< tti ooQflSSIttt 
lt^*/u¥-o±S»fl'«r*'fi3-fr % «RjKF2iBflW:, 40 

we*^*^ a# t »:£+*ar£o£iB«#»g#ffi 
si (x, y ; s* ) £G-tzm&m-WLmms , z& 

ift&fommskntimm-fomms' & % «e««F i 

tfTifirtTWWfssftfcjftF 2fc#*, m&<o#m»&» 

tt}:cjM"¥-MfflKA I ?;S) , AI U, 

tfnMfcEatttS"*^.*, WBiSKWfr^^^A. IttEW so 
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g#*|7S I (x, y ; S" ) i!M5»ffifl§iO«|£2l» 
WlCipff4*«k«:*L, lttffi5*a»*S I (x. y ; S 
r) OJMS«^*S*fc*J:$fc:i-&PLE. 

ziCTyy/, its, -^-f i£2c 

M^tf**, Hg, Hg2, Xe. Ar, Kr. ARs^ 
W64*I*»i»M«U l»ie*Elti*S'*yA 

U lil«^»#i/^fAOlBI2W««*^, 1. 5 

a*&5*twmo«r#u «HB«awfcpr<sftiiR»ia 

Sr, RltS!7-< M<>v:/, SiM!^ h></V:A 

DMD, TMA, ^7^K, i-7l/-AOft 

^SrWi-StttfJS 1 4 IE«cO PLE 0 

[HMtgl 6] WJta**^^^ (LGLE) T'fc-o 
T, 

(ML E) i:. 

^ft< t fc loo Alt*- hfc*ft< tt> loo Wit* 
-h£*TU *ft< tt> looWSEAIt*- MS, 8MB 

■fr, flJE**^*^^-o-»Sr % ^3fc< <ir t 1 ooffi 
EWIt*- K«r*L, 

*^^^x^*ll«r^lSi-5»-^F 1 tJB"«ljSF 2 
Sr=fifi- S^RItflc^^T 1 A t , 

a«^^«r»Ai"&««ttiK«w#*(fc, (iwa^^o'> 

ifrLT, «*^*/v^-^ffl*ti"Sfl9Sa»WjBlS«r^ric 

«iri^a»so*M*s»w»o*fc«r««-t-^^» 
MieikttiMoM^. i9«B**^^A«t*K»^a:sE 

WEiSJKItft:^^^^^, ffllt*-hfc^ft< ttlo 



(5) 
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tttkmmsTtK »B»u«««fc*r**, una***'* 

I (x, y ; S r) ^Wt, 

mz&EMtti'X'rAA** '>fc< k h 1 oroQOB&Ktttt io 

SI (x, y ; S' ) tr*i-6«riB*-ttttl«S' 
tU^/L^—ftftMA I V;S) , AI (0. 

v ; s' ) £*ru ^raw* ft««Ui*»ffr-eK«a*. 

MSI (x, y ; S' ) MCftttH<P«*£:3lfftt 
Ki¥fT&*tt«r«'U «HBS»«»ffiS I (x. y ; S 

T—tJiszf, Dc^tir-^y^ m-^^ 30 

Huf2#*£, Hg, Hg2, Xe, Ar, Kr, 
**r«[jtfc*if-f K, JftfcaAffiW*rffi**fc«;tfc# 



£iit#Jg 1 6 fB<S<Z> LGLE 0 

[ff^igi8] liuEMLEriK ^rieatbMcofai- it^ 

^«:ft*$*5rt^7^ ^ l^-Af Ml?*) 
13 . '>* < 1 l o«B9SEW»2K- K ^ Aftfifeffg* 

»P»:Srli«-r«si^ 1 6 g£«CO LGLE 0 

[ifi#jgi9i 7 47*>bmM%Myt^>v> (lg 

LE) tfcot, 

#i<D^-^feaJ^S , i *r»*«/J«*3i>^^ (M 
LE) t, 

< 1 1> 1 o« h Srflf < 1 1> 1 oOfftfe 

^jfaMLE^, 

«<H1^ i#@tD$-MF 2, i «rfl*-rs±R 

^iBasRJtff^^T 1 ^^, ^>?i< 1 1 loco i 



(6) 



«FSkW*ft»*SI (x. y;Sr) U 

IS i »i^**^^^A*lta[3t-r*»f*«)2SIB«fc#!i 
»»*SI (x, y; s' i) tr*i-*4>&< tt) lo 

ffl = */u^-*«BB*A I U, T ; S) , A I (*, 
ct < mCA LfctMt v-j* U 

i£7&/£U MMSI (x, y;S" i ) BftSB 
*«SOllWaJME»*S I (x, y ; S) OttMfttt* 
i:?i57^7>yMLGLE e 
[&#« 2 0] M<ttl o^iiMa*-tttti« S ' 

i # S t BXi-* £ 9 cisa© isitm 1 

9|a«c<07^ ^> > HILGLE, 
[R*« 2 1 1 ^12^^^ K«r, T+*A>y 

tr-AK«w, tmitm h\ Mem***-' h\ n 

U UMMfctf-Y Kw>4< £ fc 1 o^HtftaAtt^- h 

U »E±^ff5/^^AWJ»BI|l«t|fc«*S:, 1. 5 
LEo 

IW**2 2] WBEfeRttttO^^A^WftSra^ 
U Hi]fSB*/h3DSoi^»*Sr, Bf««>«**-C*rf SIS 
**2 0SEtW7o^y MLGLE e 

[0001] 

[*W<OJR-f 6*Jffl»»l *llll 9 9 8^6j^8 0aj so 
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M<a#H<£ffiH6 0/0 8 84 6 2f r»5tttt*^>^ 
^^^A&t^JSi&^rSfcj <t, 1 9 9 8^10^150 
lii«©*i«ttia 60/104388-3- r&m&MMjk 

[0002] ^«n»-tt»icKtttttut/<!7--fia 

jt^^v?^ (radiant powp.r transferring light engin 
eX^BIL. 4^ lwli^^->^-r-^ (project ion display sy 
stem). *7r-<^—BBWV^ V s - A (fiber-optic illumi 
nation system) &Tf klM&lffjfcg&^lrV V&Hlcigi 

[0 0 0 3] 

(coherent) >Rt^#=« b — h (incoherent) 

y h^fii^fctiD^— >g ^(target location) fcW* 

sx hT (target T) 

»flfe«t*y — ^S (source S) fc^f*"*-*. 

m^A^-a^am**** ft cF -a- 

AcmdfESfciiDcmffL ^^njtiDifc, aiex 

^) ^saw-yy ht, (^y^-ix) y 
[0004] 4itiifc^^yyhTtt, afftt^tLfr 

RSft(illuniinate)i-S£D(C^ffi^ixS5tf — A (light b 
cani)|i#LTVK &**4>BKt7;<— h*{4=(rormatt 
ingrequirements) ^{ixTV^So ^ j b*C > y — *S<D* 
<<? h^K ^^<— ^(spatial)&tfr>'^/L'(an g ular)«[ 
ttji^/U^-ff7 T>?i/a ^(emission energydens 
ity function) tt. — JfetfJlC, S-TthltfZ*— V y bT 

T ^0 is a > (light acceptance function) t HH^o 

(collectable MghtJ^^y/^y ^(delivery effic 
iency:DE)^rif*0$-&/j:tttttf*?>*V\ ^—^5/ KRB 

-^iX^llXllT^^— ^-^(col lection aperture) iai22"C^ 
^(Omffi&VtkD-'t X x ^(D^^— ^®Jgffi^(spatial 



(7) 
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intensity distribution). ^0>jk>J\RtMft;fc:S&l£ U-< 
/Hintensity level), ^(DtftMteJjitL (azimuth direct 
ion) \Z X oT&££ix£:&*A£t# (incident angle), 
J t<Df^%fr=.^/l'*r—ffi.WL3j\ft( local energy propagatio 
n direction), h/Loi^M^— fo&Rtfi*^ 

9ft (#lx.l:f> #7~-*-f-/KColor Wheel:CW), *'< 
(Light Valve:LV), fttf-Y K (Light Guide:LG), t£ 
ttSEIftV^xA (Polarization Conversion System: PC 10 
S), f) 7 — — ls/<4 -f~ (col or cube combiner :C 
QC), ^flfctr— A2£&^E(Anamorphic Beam Transforme 
r:ABT) s J&&<k&Mtt9--<yy h (configurable illumi 
nation target) RU/X^mf&^^<D T 0 V 

mfe&m (LV(DAM^*y ^yy^ mumm . 

wixfe^KttK^SH&u^/Xli^^—^y H (throughp 
ut)©JRRS?SSf*, ^W^—- h (intermediate target) 

10 0 0 5] *§-7Ltjfr,ti#— Vv hT©7t-vy h& 20 

So LtfLtf, i8^^ttySl*7-^V K (color band)& 
Xf/JU$tfti±jjfa (polarization direction) 4)tt&t>& 30 

/XttWtt«££KS;h,fc«tt#rtB (polarization state) 
£riSx./t4#^;& 7—^7 V 7" J* (color balanced 

sys t em) & 0J fcij $ 5 & h 5 <, 

looo6] iot, * Bttfc 

* * a fttfft fe * V \ 40 

10 0 0 7] (Light EngineiLE) £ «\ fflfit 

(DWMttrfft'**? — ^^(electromagnetic radiation pow 
er transfer) t f — A D 7 7j/ h*G;3i(beam reform 
atting task) frSfcfri" 

a«JCI±*P]-C 2 «* fctt 3 *0±*attl6«r*fci-* 



12 

[0008] *m&m<omm&&\rtz>tL#>* le (^ 

^v) (^4o<7)l^^^5^$r3tSi-6o ^ix^ft, 'h 
ffl**V^V(Mininial Light Engine:MLE) , K# 
rOS?^ (Light Guide Light Engine:LGLE) , ^fcfcT— 
J*$Z&yt 31 V (Anamorph i cBeam Transformer Light 
EnginerABTLE), ^r/ftttft^:/ ^(Projection Light 
Engine:PLE)t l *>So MLEIWMLE (&>£VMi, 
$ (bl-1£$£#LE<7}— 85) y— ^S<7>3i^3/«> 

a ^^^(emission surface) E Ss£fcfi^ S 

v^a 1/7$ V =*. — J* (emission volume) E VsA>b#t£t£fl/ 
6ft£r4X^U #y ^EVs'F^-C^-t?:/ h u~ 
a ^(concentration) ^^6 0 C<OTj<y i-AEVs'li 
ir^7>^y V — ^S* (secondary source S ) (^ 5; y 
i/a — ^<?r kPW) ff>^5 v^Li a-^t L 

tt-rs^ tr— ^y -? bRzfi/iu*mmL.E<n 

y ^(Di&^T't—^T (collection ap 

erture :CA) frflBWt"*. LGLE tt»J*>«FH5 LEtfc 

yyisr Wx.tt, Vit-^y bRXfi/XttV 

O L GCO A^^K— h (input port) ^^iX^HcOM L E <D 

-en^ffatt^— h (illumination target) Tti\ ^ 

tc^ti" 5 (constraint) 9 VftlOjfi^ 

^^iX^^H^iacOLGOtHD^— h(exit port)-Cfe 
ABTLEIiLGLE ki&tXlo V > \?—JxV7* — 

5, *<DLGi>AB TT'i)il(i, LEI1LGLEWA 
BTLEffe«9#5o PLEIIMLE^-Cfc^ ft 
y-^±"C«®$iLS«taar^W^^-A«rBdl£ 
$-fr50^b^(configurable) MW^-^y h feffi 

[0 0 0 9] 3iv L >'7 ? ^(etendue)Ei:P^$^$tt^^c/< 
y * ~$ (optical parameter), ^ ^ >"r ^. ^ (etendue 
efficiency) E E, 7*J\s—~fy h ^(throughput efficie 
ncy) TE,S.r/^y ^<y ^(delivery efficiency) D E li 

V^r^Vp'^H (spatial and angular confinement) 
<0Sl3£ffi[ (measure) ^^yHEfcxf> 
X^^EE^gliSx^^-^T'fc^, 
-rixcbcDltKtcJis. -^x.^tu^A^tr— ^^y y^"- 



13 
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[0 0 10] *I^Mtt8MLE, LGLE, AB 

[0 0 1 1] ^T^*S*M-£3&ipltt:, -frix&^XHi-S 

[0 0 12] ^.X* h<£>4#i¥5 4 9 1 7 6 5f (199 

7^7^r^-yU^3m$tL^^[r--^ y 7\s? ? — ? 
>"7* (parabolic sealed short arc reflector lamp)/^ 
^^U-^X(focusing lens)<t#K{£/B£;ft,T*5tK «X 

r^^^Con-axisJM^^^LGLE^If^V^, S'J 
&<n*- a—zf (enve 1 ope) £tftx.fc^> "7* (7) t>* 
=3^-lr> h U— >-->-^-r^ (Col lection and Concen 
tration System:CCS) t LT£>f&R ^ 7-$r^ffitS 0 
Pf^O^lf-f ^ll^Mfc^^non- imaging type) X 

or, (Astty— xs<d^z y >s >^*£ 

o-t^n^*r«iWfffi8D a^mal'" >>a s *m 

[0013] A7*^^i^4 4 6 0 9 3 9^ 
(1 9 8 4*£) liM L E <b bT<^^^/Ull05S;y 
— 9r A (double concave reflector system) t is — 
h LG££WLfcLGLE&*8^UT^£ 0 rtui*^ 
~*lttl£^tt}7J©Jgi9^te (spatial high output int 
ensity uniformity) y ✓< y ^$:#Jttl-r i&^f 
^X^-C^fe*. ftiffcfc. LG^HX^T-^T^tt 

6. t*^f©*itt»F5 57432 8^(1996 
m W\ CCS<OTt#(optical axis)t#t#^^^^ 
XV^^/^^tijr-^7>'^(gas discharge arc lamp) 
(7) y-^W (source axis) Sr«;tfc C C S ^fS,i~ * ^ 
://UDfl5*;y 7 1/^^ - Srt IfcML E ^MB LTV^. 

3t y - * * 2 m&m-c&MMm&t x^yvm&iasug 

matic secondary focus) (O $~ ]) z^ls^r — is b > (gSfn] 
fcfe) li^PHfe^^ ^(non- imaging type)<7)C C S v^T" 

£o £ h >ttO#B4#t* 1 5 4 9 1 6 2 0f (19 

9 4¥) 12, ML E <ir s S^ytyFl/-> 3 V&il^ 
frfc7t£i|X^-?-£LG<7)CCS £ LTtf^t/^OfliSy ^ 



h^fcv>r^(g;7 f y^y*^Wi-^o yy*^i«*i 

^5 8 4 2 7 6 7^ (1 9 9 8¥) 11. ®aK.r/#& 
= LT^i^y7l/^-t»lM^h 
d y 7 U-^ * — (auxiliary retro-reflector) t £01 xl 

->^^Al±7<:^LGlc^LT^^^^y V^*Sr»rit* 

7y7a^JPB^-yy h (etendue- limited target) [Z# 

10 LTli^xVT^ga&u^y >^y ap**^fk*-fr3fcv\ 

[0 0 14] * hd^U ^t77^i/ 
* (off-axis) *<4zf(D%:mftPF 5 4 1 4 6 00f (19 
9 5^) &mzs<— *fifa<0*ZsT ? is* # J 7*(D%:\M$f 
fr5 5 0 9 0 9 5-^- (1 9 9 6*£) Ji, tt3Kflt«T*>6 
^ !7 ^ / - ^ — ? ^Slf^fbTt 7 r -< (quasi - i 
maging, peak intensity maximizing, fiber optic) L 
GLE<7>ft3t0y-C£>£ o -tix^ttJfcSttl^tt, #?£M'J> 

&X\ %mx\ ts>tr/i>* ^-jcnifyT^ £>£tM* 

20 Wcte/fl^nSo :«t77^^LGLE|j:, S-g^^ 
— A&^'^fritjfcv';*^ A (complex beam combining op 
tical system) < h thJltDtztblZCO^v* 

y^y$DE?:ifi)cU C(^)ty7^^LGLEmi 
«b Ay ^'CO^^iiS^T^'-^^ (higher numerical ap 
erture) L G C^ltM^ltXt^^HB (col lectio 
n efficiency 1 irai tation) £r^F L^X\f s; b 0 
[0 0 15] BU^^S^/^^^LGLE^If^^^ 

^hT*)6V^(iT' (OS^CT^ir^h (HXH^^Pfl^) 

J;oT> 4x.^^-ys/ h^^^^Ciiiumfnatio 
n demand) &ffitL-t"£. tb , ^Jfe^ify^y^LE 

<<Er- ax SrWUfe^y-^O^ffl^^iri-So 

40 t^liACCO^^^X^r — ^^^(short plasma arc 
technology) t** 5 ftW«ffiT*j&5£jL 5 is 3 > 

y — * (point- 1 ike emission source) <£>Sgilrl£?2r#l £ fl 

t^5o :ol7-^ 7yriiAS«i:i4Stof)*^ 

Lfctttttffcfc*^. ^(^i^m. u^ui^, i^7A 

3^ h(l, ^^{C^l>!7y .hft«5^!7— «&r//XI4*t 
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[0 0 16] ^TLVSr^^-T^r kX'&mx? 
is> (Projection Light EngineiPLE) f4. &fri£<D$£3fc 

iaoT, :)fcPLEg£ff-#f4, X? V-lstDQWik, # 
7— f^CcolorgarauO&t/efeztf-Y > h (white point) 
£ X A«K&tf»ffl»fc'* j/ * > ?mWt (mechanica 
1 packing constrai nt) t V* £-£~C\ 

b ^ (throughput efficiency) T E „ ^T>^^^E 

[001 7 ] hVN-r -f <£*II4#i*r 5 5 9 2 1 8 8f (1 
9 9 7f) 14, v/y ^Ut^^^v^ ^ D ^ 7-^t(s 
ingle digital micro mirror device :DMD) $ <i ^<D^M 
(reflective) L V <Mt £><Dmm&)te PLE Z> a 
^<D»f?VtX&tStLX^&Ml~EI**m¥tV?5 4 9 1 7 

&ft^9 MC<DS/;*7^AI4#7 — ^(color whcc 

is— 9 £frti$! v — fcf"ix (t ime sequenced colo 

r beam)£iiJtti£-ti:5o w<D;*7 7 — — /Hi»J«*^ 

[0 0 1 8] v=-y>ir>-<t X<Z)#@*W5 4 4 2 4 
1 4# (1 9 9 5*) f4, RHWir— A (illumination be 
am)£4$&ft##$^i£(asyrametric manner) V 9 V V? 
MM (clip) TZ>&tt$fiT*? (asymmetric mask) CD{£J8 
r.*U;:j:9, -twfiBWtr— A^«««(div 
ergence angle) 0 lv (V) 14, MDM^^f^LV^t 
»M*|;:#LTMJ6*;h,a#ffi« (azimuth angle) V, 
MBS tT^77^^ v- 3 ^(function) '< 
>bh*r<< ^—X(75^(14^ff 5 0 9 8 1 8 4 
* (1 9 9 2f) (4, M^^f^LV^P^tSPL 
E<D*s<— * b"— i^SBJg^W<t:(spatial beam intensit 
y homogcnization) (DfctfXD \s > XT l"( >^(lcns 

array design) £rftPSfei-£ 0 Ztlh 2otD&iC t to 

^£i*r£ r e: "C-tix-WLG) P L E co-r y y $5D E 



E^V^^tev^x^aL^ajcioT, 

y ^ K >7*3. -f&My^V > (etcnduc- 1 imi tcdcte 
ndue-limited design) LTpJUgft^ il '< V Sg«fc 0 t> 

[0 0 19] ^x.P>ttfcLV«c»i-6PLE^jfetbASr 
v, PLErfVyovKo^/<yx- ">3>^^mg 

10 §iiE-TSii5x/U-^^ (>5 5%) i£<5 

wi:-Cib^ 0 #|;Ltfs v^^ir^O^H^frS 5 2 8 3 
18f (1 9 9 6« 14. ->y^LV, PLE£ft$gfc 
-t%o I^^y-^-r-zKi^X^rt^y^/y X.A 
(scanning pr ism) "C©^ £iVt I ^ 0 31 <D X ^ ^ ~ >- 
^ y X C TttttSE»«* (po 1 ar i zat io 
n conversion technology) kf8LZ*itfr>*t -5 r t V\ MM 

* l v <r> mm \z.i^m *imx 

20 earn reformatting enhancement technology) J4, I^M&tJ 
\Z\±Zti*bB<07T 9*- (PCSSri^ttft#(p 
olarization dependent) L V TJ4 6 7i*^> 1 2) t'ltLV 

<nm&mmmw& 3 t>*b 6 (^yhi46^»^ 1 2) 0^7- 

^(D^^m^^'T (col lection etendue) *t 

nm^^o la-l, 7^#/j:Lvt4^3^ btm< & 

[00 2 0] *7- P LEW7 r> h^y h^tiAn^-it-s 

(color splitting system) »4^^6tl(C»4-?:4x-iE r tLOM L 

40 H^I4 h ^V^. ^ y V (transmitted) £tl. ^v^if 
-< X^S (homogenized) $tt, T>"^— 7^ -V&H (aperture 

<£>T£ h^y ht4^M^-<-^6<)^^— — r^Tif— X 
^QjS (super imposed) LVO^J "7^-{IHfe£r$f§(ft*1~'5 

fc«>»c«nfcis:»^^ y->-icft^^ix6 0 ftsi«tci4 

-tiX^iX(D^7^— y<> K(color band)(-o# 1 oc^fij^ 
(^1W5 0 9 8 1 8 4##1) ^ffl 
«©:^LV^ffi-r^PLEJ4— J»W(C#^.t, 

so ht output) $r^^^^:S^s ^ ^l-TCt < TfilftcDfc* 
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[0 0 2 1 ] tt*Btflfl£*3W-*LG, PLE<7D^fe^ffl 
*t$fcfcT— (Symmetric Beam Transforme 

r : S B T) H^^y7t-7yM^ 
(axissymmetric beam reformatting behavior) 

flfljfctf, uOlUftT, :y*&JI(cladded)£ix)^ 

v^x^i^^-Va y(beam intensity homogenization) <7) 

[0 0 2 21 y >-<D*m!ft%t 5 1 5 9 4 8 5t (1 

9 9 2« li, ABTLE£^fflL7tPLE£r!£i£LT 

[0 0 2 3] 

tfjtt, /£®{S<7)^^:/^fi3]|8*— h(etendue-lim 
ited target) Tix^fV K£ixfc^ y is 3 yy- 
X (extended emission source) t <?3fctf><£>rEi:r y /< y ^ 

[0 0 2 4] *JS«WO»JBWtt, H^X>^~--Sp2fc 

[0 0 2 5] *K»W<D»]BWra\ *7-y7t-^y 

[0026] MBMoMintt. ^y^y-^LG 

LEirABTLE *>»0tTO*>* o 
[0 0 2 7] **36Wo»iJBWtt, ^yu-^^/ Y-mRXfi 

/xiiKE^fy /<y h 

[0 0 2 8] *«»W<0»Jl»tt, &#£*l*:P LECD 40 
[0 0 2 9]*I*^ffllttW:, *7-y7t-Tj/ 
[0 0 3 0] *«»W*»JB»tt % Blffi&tflMfiBStL*: 

[00 3 1] 

XT> KLfc^^ yis* — X (spatial extende 
d emission source) S t . -Ztl^ifrn*^— s^JkJJT Is so 
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^/H£?£j£:*£ y>3 y7r^*>3 >- (spatial and a 
ngular dependent emission function) Lfc^X. b 
n^iiSRifiB^^ — y y h (illumination target) TCO^ 

"^y h (spatial, angular and spectral beam reformat 

ting)cD^^v- 3 >-^&<nmmz±'ix&wzfrz>, 
[0 0 3 2] s£*oLEii, ftm»fc-?mto&mf<< 

KflMfcU ^ b^^^iR^^^-f^OMLEO^If^V 
«bff^ttV^ 0 Cft<b#i§MLEtei r ^<?:££ 
iCj^V^r-^^^^-e^,^ 4 kS\ : t : 7 z t 4 TV(steradi 
an)A^7t/2^^(^gE!^-C^U, j£$|c<D * 

P If— (exit beam) &ft'li£ J <tZ> 0 £<bl-, MLEO 

rr> h<Dt£5fctf>tr-^y h^^tr— 

(Symmetric Beam Transformer : S B T) T?, 
ikSlMi, 2o0i£55®{fe^60M/j;^&^ 

^)7t : t/l'7-i' y ^ tr— J*Wfe8k (Anamorphic Beam Tr 
ans former: A B T) Xm.$L*frZ>« ^gglglEl*, 

3/ Ft5:^T*LE^fy '<y^£ig^£-t*r£ii5^> 
fa$ABT«ftVy^fflc^t5o 

y ?<D&m*T-7V tr-i >3 is 

[0 0 3 3] ^jg^>T^crjMLEH. zc^^y^y— ^ 

3^fi^ (Primary Reflection System: P R S) , 

7 y i^^T A (Retro Reflective System : R R 

S) Sr^-Ay-Ct^o RRS«I6tllcliy^S^t)^ 
dfe$tLfc3te^)5 0%^T^ilX^U, Zth&m&ZltXIZ 

\tt<D^*yiS3>>mmz.m-t 0 rrsh 

^ %w#}wm*L<o^***-mk&xfi\s hoffiw^ 

ztu*&mmcn2 ^77v?r^ra^M^ 

RC 1 {>^d^^2f&*-C$rc&i6, ^irLT, y-7S& 
^ h 5; =7— ^3® ^^11 (offset mirrored dis 
tr ibution) <D=^ % y \S 3 y^JS^^T (emission intensit 
y distribution)^ 1 ^ =. h^t^ ^h,7^^— 3 
> (weighted superposition) ""Cfo^.*.^— ^ ^/ 
v^3 y^S^"^ (spatial dependent emission intensit 
y distribution) £rWLTV>£ 0 ^tl^tKO P R S tt^t 
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^ :y is 3 ^/^U — A (secondary emission volume) E 
Vs'Ul^yiry K U™ v-g > (concentrate) 4^<£< 

^Jgy 7*- — ^ h^S^ix^ir^V-yy V-X (angle 
reformatted secondary source) S ' ^rfl^Jj&^-So 
[00 34] ? tef&mti: f-tZftDMLEfrbRR 

sro^jt-rstUPsK- Kcittftr-Att, atts-rsy- 10 
^ S rco^ * 8<BL Lfctfc*:;*^-;*^ 

(magnified spatial intensity characteristic) 
!7i^f*— (quasi -imaging)) $:tLt*J 

al asymmetric, angular dependent energy density di 
stribution)&=frLTV^ 0 J — * S&UHr* y y 

[0 0 3 5] RRS^rAt, ^^fc^A^— 20 

(gas discharge source) {ZM't^b ^"^T << jJ/Us<X& 
(optical path length) £ 2 <b d t £ c - 

(£<t LT^ptt^nf^K) 

P tr-A£fg<k£-£5 0 30 
[0 0 3 6] ^wMtoitexfyx^ii-CW^f 

T~ftmztLfz*-yy his fc, M-J6i-5*jfcftifiw 

y^y ^^ft*. 

[0 0 3 7] t^y^yi^^i/ayy^^s' liftS! 

5/ h*I> — yi/s >T -y (output port emiss 

ion aperture) tC^LT$b^^#^A^^- hUZ^T 
+ (input port collection aperture) Sr^l^fi: < 

[0 0 3 8] £<blC #<^)^>{^xv r y 3 yy- 
— *tf>&3&3fl(spatial extend) 5r^"UTV^C0"C, 1I& so 
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ftfcy~*7^k£^i;:^j£w<>'Ko;*^ hA-SriDtH 

-r*, wix»i. gfi^^RRstjja^^^HT^eoy- 
[0039] ^a-ftWJw^-^sttfe^ffi^fctty y y 

K/j:LGItLliL^ xy ^y ^£r_hlf fis* 
hABT^xAi:tT^$n5c JlfcS-O 

— ?y h (spatial beam cross sectional area reforma 

tting)(?3fc«)tcttfflBjig-e4>-5o t^> 3 yat, a 
BTii, ^«7)tr-A»fDi$r$^^jffiu^-t-v>^(cy 

(quasi -symmetrizise) £it£ 0 

S^^e v^o: (spatial beam in tens i ty homog 

enization)£r^£Hrr£ * t w*Ll*PLE*-l' 

^j/y 4r~>3 >-t£#LT^y^y*££itan£-tf:* 

[0 0 4 0] U h P y 7 1/ ^ ^ - $ 

[0 04 1] £?i§M LEi, ^^LfcABT<b<7>*&^ 

j^^t^i^ixV (Project ion Light Eng i ne : PLE) h Z> V 
JtyT'i'*'— fl8^i^X-^ix(fiber optic illuminations 
ystcm) <^^i^^ rcOct P /^^if >f t , 

[0 0 4 2] 

[0 0 4 3] IgJltt^ffi^ixT^6^5fe^<DLGLE 
-A *S»IT5 4 9 1 7 6 5 Z&M) ^ 

"To 77^t^h^ (acceptance an 

gle) 0L in fcjfctt (optical axis) 1 2 Sr*Ufc*fc»«t 
"CfcoT, — m<D\&.®LG 1 O^y^y h^K— h I P 
(D T ^ i? X h ® (acceptance surface) ASLOR ?^ltSlft 
T'/^— ^--y (round collection aperture) LTV N 
Z 9 -]l(Z)»r®LG^Lt, ^C07^h7 p 5/h^-h 
(Ool^ isT't—'F-t (emission aperture) ^^r<7) 

-f>Xy h>tf— h^OltZ^T^<— ^-^^1^— Tib^s r.<D 
^^/WLGLElC»t5l?ffl«l^-ys/ h TAf± 
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iffl^CW^y htf- h I PX&>Z 0 ^Wt^7^ 
-fcr:/ h ft 6l 1 " HLG1 0<D^*:T?-t::/ bA£t#(acce 
ptance incident angle) c: L"Cj£gi$ tl<5 e ^ttl&l&ZL 

[0 0 4 4] ^LG^y^ HiRfcSJglfcfc: 

12, ^Jh^*lW#J&^>' h 7 (entrance 

surface), h t^^T'* — (entrance apertur 

e) ( e xyh7^®^T^h7><y) irT^-tr^hft 10 

fcEtt** ft V Ngg 9 , iX^tL<7) 77^7^ — A* K stf ^ > 
3>(far field posi tion) T?3£i8 Sjftfc^Jx^JXO^*:*: 

:7xi — Vft (maximum half coneangle) "C$>^> 0 ^tt 20 

fett^ix^jftta^tefc 'V -r^^*>0 (V) <7?^m(d 
ependency) (&^ffttCttlc^£ixT^ttV^ £WLTV> 

^tt^H^ft^^^/t'^— 3: ^ y->3 y (angular 
dependent energy em i ss i on) l£fcl±T2 r *fc*7*h^ 7 T>' 
^ v-3 V (acceptance function) (DM 9) IdiSS^ £ ttfc £ 
:ii^/U3r— $jjg£3£ji5#| (constant energy densi tycontou 
r) £ Lr^^H^^iIftfe?¥tr-^^ (associated 
angular dependent beam shape) £rfl2/#;i"5o 
[0 04 5] LESrWraftJtSfc^lciffiffl^ixS^T 1 ^ m 
*r E , xfVfaJ|lEE, h^TEMf 

[0 0 4 6] y — *SAI*l2l fc^^T, ^7^7 1)7 
^ ;y^3 y ^.-AEVSA&iif 

isntety v y 71/^7 (#l;ttf, cermax™ 

r ^«S^^^^^^*~ft-^-"5I|g^^[^(energizable g 40 

as)-e^fc^tt^o ncmmnm&2 o tm&2 2 (® 

S20W22) fc««3*L, fmmwmzQt22<D 

tt^ * y v' a !i ^^--k (electromagnetic radiation 
emitting emission volume) E VSA 12, JX-^— TV 
f/l'JkTf*^? hyu{&^rr. ^ y > 3 yni^/U^f— &jg:7 
r V^ 3 V (spatial , angular and spectral depende 
nt emission energy density function) $r^f L~Cl N £ 0 

® (spatial dependent contour surface) teftSU&tJKlte: 50 
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amwmwL mi) i:M$n5 0 &*ttjn&&&(exi 

t divergence angle) 6 "C£>£>„ 
[0 0 4 7] Tjf y 3. -^x E VSACO^i 5 y > 3 

ya-AEV SAttftM W IC ll^7i; (quas i ) R f^StS* 

ifc£*rbTv>* e ^^I6fiy-^$A2 4 ^ fcuphttu m 
m2 0 ^ni2 2<Dnmftm\z&ixmf$ t £tiz a #y 

^-jUE VSAa><b&ffl£ix£^*/M?-- wry^ 
U m^2 0 t 2 2 Sr^A/^^Pc5^*3^T, /tfy^— A 

Evskt}*t>mtiz>mft&i*m&2 ot2 2w*»-c^d 

^ ^ y 3 >^ (angular emission angle) V t £>„ 

[0 0 4 8] m 1 I*, T ^ (on-axis) LGLE 
<&«#U:flJffl * tt6 ft*jft«Jc £ a :r irV V«ftife€r^ 
LTVn^o y-^»2 4li3t*t*»<b— &Ltt5») (^n 
7^7 y 1 4<D^^-^A|62 8 ^tj^) , ^ 

^ y>g >.1?y a — AE VSAI^^^7^7 y ^ 1 4 

^j»*iSifl»wffi«L.rv^. itx^^ix^ftbfcy-^^ 
^-liy-;^nf:7y7 , !)^yK!>l 6£HSCfft 

^=3>-ir^ h U— -> a l/is**rJ* (concentration syste 
m) 3 0 Ctotx ^ ^-> 3 y^y^-AEVS'AWL 

tt*y^yy^s' A^jftjR^ixs. /^^^-c^y^ 
1 4 £ xiv-lrv h u~ >> 3 y^7A3 Oil. y 
— ^ SA<7)#y 3.~--6,E VSA^^^tH^n-5^.^.^^— 
<n1t}t><Dis* i rJ*n2 8 ^^i^Uxm^r/^^irv h u 
->g >">^^^A (CCS-A) $:Mt5o 
^tiCC S-Ali^X^VirV h U— ->3 V^ 0 -TUxm 
y-^^^^-$r, ^fAW2 8i:ffiofc«MD 

^r-'>3 >LrmsTHm^3(- (^^-^Sl/jy^) 

fc^— i^(free traveling energy beam) Orms-i£^Drms 
(yU— h£Fi&5f:M£(rooi mean square diameter)) It 

o^— v-3 >xhz 0 

[0 0 4 9] x^yi/ 3 y^ya-AEVS'A<lra^ 
t»^tCCA-At, li20i:22h V^^Y* 
1 6^^-T^3i>'-<ci--^^ : ix-? r ix<DMLE-A^ 
^fi£U, LG10t*l:^fiXOLGLE-AW 
"tZ 0 LG 1 O^^fta^^/u^ 8 — * *y7V >?<Dttit> 
^-O^ btf— b I P*i^ ^ yi/ B >7}fy a — 

^EVS'A^l ^ga© £ ix 5 „ 

[0 0 5 0] l^2^^^^li^ii^^ffl$ixa^3R 
^LGLE-B^lt^5 B ^^tt, >tt^^# 
ic^/u^— T F7ry^ 4 y3 > (symmetric angul 

ar dependent energy acceptance function) £r^T Lfc — 
3£®f® (constant cross section) LG 1 0<D<4^-?y h 
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1z7 h®ASLIiLE-B^^^ — tf y hTBT&So 
^HfHwCCS-Bli, CCS-B(?)'>XfA|ll28T 
h*>Z>®mto&m^1ttftPlJ&VzV 7\s**4 0<D«l*t* 

—^4 2 £^Lfcj^^:/^u— t/^^Ic £oT£l[g 
y^g >#y zr-ixE VSBi: LT^SHT^ 
-(^jiv^p-^4 2SriSUTm^^^^r-»im 

V^S 0 t^a^ttt, ^ix-Fixcoy 7 * 4 0 & 

[0 05 1] h4 4 tl2?y^ h 

4 611, 20(0 (»*AC-a*) tli4 8^xy-<p 

^ 4 0^*— 5 0«^^7 L ^W2 8 t^^o^y — 

V*£ 9 y-^SB^rCCS-Bli^fiiWLGLE-B 
(7)MLE-B$rMt^ e 

[0 0 5 2] 12 1 C^tDC^^yy- ^SAttt»# 
#Jld. B2fc«tAC^^y- *SB»i, ^ff&msfc 

y - A E VSBte 2 o^ffiH Lfcg*^ 5: y -> 

3 Remission maxima), -tiX-FiTjfl^ftJlC 
><— 7y^Lfct^#ll ~~ A (sub- volume) 52t 

Sifi LTft*x * y i/ 3 y «rt IT v ^, ^/utr— * 
y>9 y^Ji jx*- A (double peaked emission volu 
me)EVSBI±, KfrQ&SlCftH-T&lr^tf y a— ./* 5 

2 <b 5 4<Z)^f^¥*§*^— aK^S/a y(Ume 
averaged spatial superposit ion) $:3? L*X®lbt\,Z> 0 

[0 0 5 3] A X&ifF^*Sl>*r— yis 40 

3 y #555^ (spatial dependent energy emission int 
enslty distribution) S I (x,y;S) <OfflXfo*) s m 2 

Mzmm&*imti:& ^7^a y«K<Z>«?i«iR£, 
y — 4 >-4*y n. — i*E VSB£r 

$S&t>^£m:^* 0 ^<WDC$tliAC7-^7^ 



^SEfiteuil^&gits. rKiiutf utfccsr * h 

h fcT— A J:oTLG10«7!>h^yh 
T\ MLE-A^MLE-Bff^y$r^-^&i;/X 
f 2 r >- 7 j is 7 is -f^ — # # 7 — SESJl (spa tial and/o 
r angular lamp-age dependent color variations) 

[0 0 5 4] 0 2U:]RfiJ&** #y A EVSBri* 

Itftiiy 7i/^^4 o-ciixm^H, t^y^yy-^ 

S ' BCD^S ^/^3 V/f y a. — AEVS'BlC=iyty h U 

— ysy^ix, LG i o^y^ S i p&mw 

[0 0 5 5] ^3BI2®2<7)t£3fe&ffiLGLE-B<DJl 
T^-fe^h^0L in -3 0J££#LjtR^T^-^£*: 

islg i ***y^y y J: siz&&<t£ti 

^j^/udf— y^">3 y)angular dependent e 
nergy density function) AT (*,? ,S') <73^UV>l|X 

^HliLG 1 O^^s/ h I P0)&&at- 

— ->3>-e^fcSo ^fy/y MPoiRir^-ftc 

A (x,y;S') 1113 B|'fc l V^tASUl 9.6mm 2 (Dl 

[0 0 5 6] m3BlZ^£frZT-*(DW±iZ&imZfr 
tz$&$tffr<DAC*j'?*tfV ^.-^y — *SBte, (H 3 A 

^'>3^S7ry^'>3y^ltt>5o f^— y—^ 
^wt^gSi^^rjSCT^ffl^ixT^^ , fig— y— ^SBIC 
*f "T 6 ^ ^ 6 M L E <D ^ r- > t* =l s * 7 ^ — ~? is * & it & 

2ocom^4 BOfrti&V)*^— >\l* 2 . 3 5 
mmXfo *) , -^^^ y 52t54 CD^X^ 5; y y 

r«filli^n.l .4 6«)**T?fc5i8)6*il5. 
y — ^m>><p^-^4 2 li^#:-C^ K) , 1 2 . 5 mm CO 

h4 4 £ 4 6l*RfSj:ftT-£>9, S$^3 0mm-CiB: 

1^^^401111 (^2) fiFi (F2) £y;?u* 

^4 0O&itof)8.5mm (10 0mm) <0^^lC 
ftlsX^^kfefeZtlZo ^<7)y7l/^^-fi|15 0 
mmfi)5 8 t^ya-^52c54Hy7k^^4 

[0 0 5 7] tT— -Mi, y7l/^ 

4 0^/^^bLrms^9 5 (7)W^^^-^-Cft<& 
tT— ixrms-SDrms^ 3 . 1 mm£^TU S^LGl 0<7) 
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S&ffiT'*— f'-Y (numerical aperture) NAl ,n =sin 

ML E CO±X <OT > ?J\o\& P Ji^/U ^r— ?&S 77^^ 4 > 
3>(angular exit energy density function) ##J88 iC 

(ftiBI K U~ ^v^r- A (ray- tracing system mo 

del)«:ttffl) o 

[0 0 5 8] CCS-AcCCS-B^fAli^H io 
^Bfc&*^:A7>>*^A^ifc9, 2*<DttftM2 8 £ 2 

[0 0 5 9] H4tttt*tt*S<03SiJ«fe^Lrv^. LG 
LE-Ctt, reL/hoy7U^^(concave retro- rcfl 
ector) 6 4 UCy-XSBt*C^AC y71/^y 
— *SC£«£fc/J^LG6 2<DT^-tr:7*h®ASL (^ 
-^s/hTC) SrHSWi-^o d^ftf-f ^tt*H»»5 20 
5 0 9 0 9 5-Cft?ift£;ft>Tl^5o 

[0 0 6 0] w(Dtt3fcft««-Cli, Dfl^-I'^H^ 
^ (concave primary reflector) 6 6 li&fcft 6 8 

y 7 ^ 6 6 OR2f;frfS]l£:r: * 5/ > 3 y e 
VSB*»feilixS*ttU hP'J7l/^64 |££oTlK* 
£ft£ 0 7 U-^ * 6 4^^ >-7f>V zx— .A 

E VSBOlxSc^ 7— ffc( inverted mirror image) £#J^: 
Ir^y a-A5 2<a*B:fcKIE«ra:-tr 

^/Ky a 5 4^m*a?>tt, 3ft*w^^3ii?y a— a 30 

7 0C<H£tfcU — SbSW^^try »-A7 2CSr 
^i"6o mJjW^tfV zi. — J*7 OCt 7 2C<D^^<— 
^^w^i/^gyn, y-7SBiy7l/^^64 
-ej#3^£>*xrt:y 71/^ y— ;*SC<7^ S > >3 

[0061] y 77 6 e-enx^^tbfc^^/u^-n 

is) pSHfea^r — *> 3 :/(q ua si image location) L I peak 
fCteMi-^ir^^^y y — CCO^^ V7j?y 40 

~~AEVSXK:&/&LTjii£i'LS 0 WQ&mikXjmQL 
fo±-ti> V^ls?* 5 6{tLGLE-C<^)CC S - C SrJ^ 

^y vsc-r^^-tr^^^y ^a? 

y ^-AEVSXcD{fe£^k£-fe!:£ e o ^r- v' 3 > L Ipe 

tf 0 r^Ilfe¥ffi7 4liCCS-C^^fisS2 8lC 
SiETfeSo y7U^^64^-;i/80flLG62<7) 50 
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T ^ir^ hffiASL^^^g ^ ^ v- 3 >-#y zl 

— A E VS 'C<nftm<V&±&g. p <7*— > 3>L I peak £ f 

[0 0 6 2] 04iC^t3tS7 6|iy7l/^^-6 6(7) 

fin h ->3 >-tr— AOflWWWf*:**^^— 

S&^7 7y^^g ^ (axial asymmetric angular energy 
density function) C^^iX^o U7U^^66Wg 
M^i^, 3fci&7 6teKtt7rJ&7 8 kt£*), xlis^v--? 

4 2&ifii§U x?yv' 3 y^ya-AEVS , COt7' 

5 4rt>£>;**- hiy7U^^6 4 0D*Effl^Ttt/i $7- 

bfc^^SftL^5ti^8 4 lilr^stfy »-A5 2rt«crsi 

7U^64 <Bjii{ftK«5$fe (ilC^^ (orthogonal ma 
gnification) l/ho-!l7 l/^^Mo=- 1 ) <Dt:tbX$> 
Zo CLixfilf^y a— A 5 2 £ 5 4 ti*h<r>^ \ y >"3 

-A7 0Ct7 2CSr^« o l^^y 3.-^5 2<ttil 

-vy y ^u^^e eicpj^-rso ^{c, 3fttt9o*sia 

611^^7^ y 7 6 6 c^«, 
HftB.ttyt1&9 2te=.>'<v-y r 4 2^iioT-^y^y 
a"A8 1i:l$ti5o 3t»7 8 9 2tt— 
®7 4T't-/^7 77'L^\ ^illiy-^xy^p 

-^4 2^ioX^l#$er ^ttfcir^v^y y-xi^ 

[0 0 6 3] Hi fcB2fC^S*t-5*lf«^-r^LG 
LE-AtLGLE-Bill»{C, 04tC^$H5L 
GLE-C^y-7 SC<t SB^y — ^$^2 4|iCC S-C 
05">^^A$ft2 8lcii[5^LTK(6l$i^TV^-S 0 rixT^ 

7>r-7yy7i/^^6 6^/>^i£7<:^^:sii^s$a^^ 

fAcUftfflU ^r^®«tr-^*K*^fc (quasi 
-imaging, peak intensity maximizing) L G L E- C t 

[0 0 6 4] 84 l^*il5a*S»WL G L E-CC 
^V^r > y-^SB^^^^ixfc7ti»li, ®ffe¥@7 
4»^^-^^tc3[iJ^yt«511I (3t^y 6 
6iry7U^^6 4tDVNmicS?Ueif^i-S^MCj:5) 
xy-cp^T'4 2(7)^ior^$^5c ^>-<P 
-7" 4 2<7?5t^f4<t3:^^ h 7^/^^ (extra bul 
b transmission) tC J: -5 il^JO #J 7 l^^^/^^^(Fresnel 
loss)T\ r^tty— XWitiEL. Ttefrtb*. ;y> 3 
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SlJi)c"I$afc* — ^$£$1 (achievable peak intensity) I pea 

[0 0 6 5] H5tt«*ft»©PLE-AA«:*i«)T 
— hTM<t LT^&§2;** y — ^9 

0 i: LX^$^5^^k^I^^^(configurable illu 10 
mination) |i^<7)^-r 7^)L EWlI^r^Ult'*) 

^l/^Xl 02HLV100fiOT!>H^^ hSrHX^U 

J^iUffe (magnified configurable illumination target 
output intensJtyimage)*:!**^;* ^ y— >9 8 td&^*t" 
£ 0 LV 1 0 0I^I215tC^-^>3 >S5fM& 1 0 4 t&\Z 
^^ixTV^o #J*.tf> DMD™ *fc!4TMA™ (x* 

■^^^^j^yyu^ yyttifcttf^^- fpz^ 20 
th-eSiit) lv i o oco^Mte. Sfti o 4\*m*<n$ 

[0 0 6 6] (gSjr.^i-MLE-AA^^^v'a y^7 7 
2ixT^<5 ( '-AA' (OK®) . R0®«tACWfL C 

cs-BSrtibatr— ^ft^n*)^^*^^ 

2 2&y hU SlfcSitfclftfl^— KcoL V 

lootoiii^-fr-e, m^tift^^-o vh* 

[0 0 6 7] feitS*tfc^-AjBJ^ttl|X**^*l 1 

A^f®fl^t^=i ^ (beam cross sectio 

nalshape converter) (#I;ttf, R^-^tT— A^^=r 40 

y^^ffiwiSxryf^^ABT) £ LTftUfli-a*- 

^->3 ^Mfni/XfJxi integrating system) 1 1 8 iZfc 

s or phase array pair) t ^♦ffiWK, 

H$7— RU^^fe^-f K(solid or hollow rectangula 
r, non-tapcrcd. rigid light guide) ^ tf—A^jg^ V 
fj/U- ^(beam intensity integrator) £ Lt^ffl £ 

4 K(integrating symmetric beam transforming light 
guide)!!, LV 1 0 OCO^^I^f W^l^: (i& so 



fl^^-Jr— /u^r (linear scaling factor) kffife 

J^mm (fixed over fill distance) <£: £Bfc 

[0 0 6 8] iJy7V ^^U^XiX^x-Mcoupling le 
ns system) 120 (SBT) li^ix^BBtt fcf— 1 2 
2$-, a«tr-^Wfffi««ATSr*Ufc^-v^y *W 
g—jfy h (imaginary intermediate target) T" AA_b 

i:=»^ty h u—> g >-£i*-5 0 *m*-Vv hi" AA 

(system constraint) IC**-*" ^ !j-y9 
HS^!^*^ (illumination uniformity) ir^^^U^/U 

0 O^T^ir^hffiASLV^, ^uyXl0 2^y 
h 7 ^^fcTjx — tT/U (entrance pupil) t (DW^feWtl- Z> 

[0 0 6 9] 2o<Dt^3>-77M2 4U2 6i: 

/H 1 0(7)ttjP«!)^i£(^©LTjt5«9 , ^tfDWfeHSB 

TfLVioo(D»Wll:^$M„ iot, 

lv i o o (Dmmmmzmft£tiz&m<D=^*/i'*--m 

£ M m~t 6 „ " is * << > 7 7 ?it?%M. (Sche i np 1 ug- opt i 
cal effect)" lUot, *t*ftfr^>. LV1 0 0 Id^-f 
^^^StA^t-^ — Kfifef£(non- normal incident mode op 
eration)^ Ztl^thCD-? X. ? 1 2 4j&Zf/3U'±l 2 6 

fe«)icsBT^ffl$tvxt)> lv i o oconxmr^N- 

1 2 2CDj^&P>!r— >3 >-^glJ^-^^^ 12 6 
OfcH4££r5 4 4 2 4 1 4 »flg) li, ft 

^x^i/^f^ry^-ya > e ouL (v) 

tr- a ^3B» ^ -fr 5 r t y y ^Srif^a $ it z <d \c 
ABT^t^r ±:&K3*L-Ct*a o ^tfe^TfiLV 

[0 0 7 0] 13 5 tt^W t ^§9^^>S*«I®#»C^ 
*tt5feft*»©PLE-AAO±»ft*4fc»*4r^-r D - 

f^t. LVioofe^v>li, ®SR«r*TUfc-ttL^tLCOjg 

[0 0 7 1] -Sft^lct!, ^^^S^^^iirbixS&li 
e^<b#.^^(color gamut) O^^COyb^CO-eix-etL 
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ft at) KSfR £ tilt fe?fF« (co I or band) <D (w 
avelength dependent attenuation) ^rfrfri* I- t£ffl*t" 6 
wta^tftl^o PLEULffi/f^HS^^S^ 

temmfz&m: z no tt * ft ^su /«* > * ^ * gains jr 

^^^urt>-5(blue or red starved),, Lfc^ot, 
tty— ^-Y— /u(color wheel) ^^.^—^^ h£b$Kthro 
ughput efficiency) l^telLT, Aft:, fei§{£(color b 
alancing)«>»^ttffl«rti/i:«l»ao, fe*9»HU<D«ffi 
ffl*5T^I-^t'r^i i J'a'$r^i-fe^ (color efficiency) 

Wc&r&T£M^$gt£ytV>t®ML'h1k (total minimum amount 
of deliverable light), o$ 9 A"- > £ oT 
Tttft<, ft/J^S6±ffi4c(iSra (minimum needed colo 
r gamut range) t f=3 i&iiiJR (wh i te point selection)lC 
fflffi (acceptable constraint) \Z «£ oT fcrBU 
V*<oj&MZ)1Mg<&PLERffr (3o«f^ 

t>fij(&£*v£ 0 -IftWI^tt, PLERWtt, S^li® 
WfftDfcfcKfeiSSIK (color fidelity) Sr«ttlc-f6r. 

b#£i£it&^<7)^£;(delivery efficiency 1 
oss)Sr^C^^^>o 
[0 0 7 2] LTh^oT, -^x^ix*:, 

■Ctt, xryra» (*) EE, (*) % 

(Dm&. nl*»£tffiES sOj6»tffl!l-ec0JB*f«^(refra 
ctive medium) ~t*fe<5 0 l£'n*#JS£ (integration angle) 

6£»ER*d A d Q ±-C*ff 



D $ * — (liniter)-e*>5. 

[0 0 7 3] LEir^r^^^^^V^-^V h (optical 
sub- component) <DytfflLj£ (light transportation) 
l'tj&M'fc&W)%h^ (radiant power transfer efflcienc 

It-Sw^jJS-CSa. ^x^x^ii, ft tr-^ (optical b 
earn) OSIRftft ^Mti^SW^t^ 

(geometrical extend)" tWR-fS 

hromatic figure of merit) "C$><5 0 

[0074] ga^^^^tc, y-*<>:, Si£fS]£^¥<b 

EtetB^? ^<o0gjcS^v^T^^^tt6o R 

Site, ^Stlciot, &o5:fc<fcuWl Wy^-Jx) 

Oo 

20 [0 0 7 5] *%W^«j£«r«-t-«*tt, fttttc, -£<rc 
7* Z/Wdft^ (maincmission energy pro 

pagation axis) UXSli:^f6] ti" htlX V^SJSK^jCtt 
ttffiy — ^(homogeneous emitting surface source) S 
(^J^Ll^, 7 V-iyUiy-V^ (Lamberti an) ^SS^ 5: y^) 
<D&&\ t£ fr- x fc%fiM- * r. <t Id £ o T^: t> <fc < mm £ 

M I Z.1afl£££tl'fcLt£fQ (appropriate weighted summatio 

n)^, mmzmrttiizmm<o®&t£y-xiz.wL.xmn 

30 tt®E S s K ctoT^t^^S^tf-ix^y-^^^^ 
^^E s SITCOM 
[0 0 7 6] 

(1) 

[0 0 7 7] Wa$ttfctr-Ad5«&«^«R^SrUfctt 
(angular dependent energy de 
nsity function) Sr^i-^^S'J^'ir-^^^, ^ 
(1) li> WT©1»IWt:*ixfcBa«SrdfeU$*-5 < , 
40 [0 0 7 8] 



AettJSWWBES s^*jft*B8!-c*>*. N 
Ae, h^NAc, vtt\ ^^tb^tr-^^^f^jTK^ 
RTfi&WL&feT'*— (numerical aperture) LT 

J&f£'tZ>1&!ti' < ? — ^(ellipisoidal angular emission 
pattern) ©iilcTftt**. M0hc9vll ^ 

^ iy > 3 5t«^M®E s s (nmumvmvtmn & 



< <Di&£. (2) tt, Sc#toi©Ae ,»:M0 hi: 0 
v^O^ (^iij) I^t5ri:iaoT^-x> 
•y' ^ (non-uni form emi tter) C0lE$&/<£^7^ ^^^fitCig 
filS^Sfc^fCttffl-rSrttr**. ^y- 

[0 0 7 9] y-^sA^^t^ixS^ii, SKtcrfiiit 
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M^^tsiAs s <D=.*/\s*e— gttA*tB§»# 

(homogenous) t* 5 4r — * T »i , StM ^ >!r — * k 31 

^®i$(col lection area) A c kfi£#>btlZ> 0 

(i) *itn (2) ^//tt^tSwtl^io 
T, Hx^^r^^ e c 13, m^iafcgfBffiAS s k 

l-B§LT, Ate, ifiXlJif#<<OAtt^^-A^^ffl^T 

[0 0 8 0] i*Jc^®j-^-5 tr-^<73-?:^'ix(cg|U 
SHX«fil«A c 1 ) ^oft/K*5W< £ 1 -o^^r^B 20 
r^S (MES) <tifiliiti^ 0 MESH Mtt-ffipT 

Z-<D&&* Ec-»« (p) tt % »^$^fc«*u-<^<r 

fc^flM^^T** Pl^l-, Es ln ( P ) I*, 

A^J fcf— Ago p ft?) l/^K^^Hfti^^/hxf yfa 
T'£><5 0 ^(7)7* y 5/ htfcifeM (figure of merit ratio) 30 

to, EE = 1 ?rttSISWI^I!if S^I^t 1 

Z<DWr£. P ouc (E) £P in (E) I*. m^^tt^iR 
Ife^v^T^ffiETW^h^jh, i f g^ty^fix^) 
W**5J:U?AA tT— A36»feJR«?rlBft«**«* (maxim 
um light power) ft -5 0 

loose) (mmm ft 

[0 0 8 7] l^r^^xfyf^WEE^/i' 
-T^ h»*TEI*BraLfc'*7>— *T*>*, Kio 



32 

[0 0 8 1 ] g»Wfc*^*JH^»«HtK 
— ) Ufc&'KLM (radiance conservation theorem for pass 
ive optical systeras)li. $t cf 1 — >"ir 

T^*. *, J: 5 ^j&^ft^^V h n t"— <7) J; 3 Id, 
v*ofcA/Jfc^— A(Dxfyfrt^ (03;ifc£, ^CC 
StfcttLG^ffltSwtlCtor) HMOi"**, tf 

ICt' 60 J: 9 ft««^)ia*n^>g»W*^^^ T A (passive 
optical system) &tl£5 kt>* "Ztl&ftXfUb 

>X^7)5, ^^tLfcT^-^-vWI^jt^ix^^ACape 
rture limited optical system) <73* /U— "7^ M£§lfll 

[0 0 8 2] «fi$ttfc i 

^WEEi (p) kV*tftlX\,**m&'< i 7*-*(rat 
io parameter) as TWT^> J; 3 iC^fefetbi. 
[0 0 8 3] 

[oo8 4] male m^$ixfcA^f-^<Dm^$n 

(gib) 3fc3* i#g-^y^7 1 ACDJXyU'-^y hflb* 
TEi (E) tt, WTlCSi^blXTV^W*^ UT^i6 

[0 0 8 5] 

(4) 

[0 0 8 8] mfe£tlti*—yv bT k y — *S<DLE 
k LT^«6bH5o 

[0 0 8 9] DE=Pt/Ps (5) 
Z<Di&£ s Pitt, »3e$*Lfc^-^s/ hT^^pffig 

-5 ^.It^t^^" 5 ^ — (optical power of illumination)^ 
^LTV>5 tt LEOtT— A?fJKfiK«B^i(beaiD reformatti 
ng ability)»frttft< . (DtS&t? 

ttffl-Cga0>*> % |?^:<7)gttAtbS^ffi(acceptanc 
e specification) Ol5Hrt{cfc*W^«r*0Wt"5. 

■^(optical power)*$r^L, / — *vWb$>6^f±jE 
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&{fc(nonnalization)<^@ftlC<£;f!$ft£ e Z.<D£ o \Z. 
lobal delivery efficiency) D E fi, y >— S l£ «fc o T 

LTJtfe^r £j&*T#S 0 Lfc^oT, -tft-eftOi£» 

xTJ»co 1 o<^ft^ft<D#*£:^i\ 
[0 0 9 0] *5BWOLEW:tH4, ^ yfa^Bi* 

So 1) *T 5** (quasi 

-imaging) h^MLE^U ^ftd* 

<b2) ^I^CT, ▼yfLfcABTtJ: 9#tf>*5j: 
UW®<7} fcf- J*&&*fttt&mz.mm.V,m. L(reshap 
e), 3) Sfc, &SUUECT\ ^^^hTW^I^ 

y >-/(beara scaling) tf— J**TT V >^(beam stee 
ring)COfc46tcS BT ^^fryy 
?k*>*— (shaping) (DlZfttDftj *-i?m&(t\a 

n-imaging optic) £jfe&3^fc>-t£6o 
[0 0 9 1 ] *lW«*li. liE^»LE«W 

S V Mi 2 & y — ;* (secondary source) S 1 £ ft 

OMELWCCS^, Sa-Cti, aifi-r^— ^^^(qua 
si-imaging) 0\ *5 <t tJ^ffilDtlfe t 1K=T >7 =-Ht&9 4 

^ti^tvommmm/T t % Biii-ss&tc 

'h*<, ¥945ff£fefttttt:ftttft (emission soli dang 

ic) ^^»*JJ:utgg|B»^St*:Sftfeiat 



[0 0 9 2] #2 »3e$ftfc^-y$/ hT<0 

[oo9 3] ii*D03aflfc«*»«ficj:ftttr, «k (i) 

*»6 (5) Wifftti, *ft«XG>iRft*ffi««AWJB 
ffB«W3^««:iHKL^v^i:i«^$ft*:. ^ft^ft<?0 
Bfc>0* *tlt><nm.<D "^(product)" fcftt^-frtHfV^ 

{&#£ft* 0 

[009 4] LfctfoT, **W<Z>»2 0#a«d:tt, 

t//*fc»i«S^fty-/^s^i : £ft*£v*3H»w 
TtC^£ftTl>S«J:5tC, MtvyfLfcABTRtt 
20 — V(Om^<Oth^tL^itiS^ K(solid light guide)) 

< <£>»£-K3gJ?.-?# So (^w»w-«y»^B tt 
=L$)m&)-?hZ X. ? KRtr-c£ -5) cift 

<b<Z>$?i&b*-Ay 7*- 7* h£S®' (reformatted 

J: 9 tt**M£Xv*aHttft*t:flr-t- a l e d 

<t355T#So 

[0 0 9 5] *3&9ftO#3 (flUb) ttfett, ^rfteftA 
BTt, «l#tcLG<DA^l?K— hkmfitf— Ms &Bft 
30 *5io 5 /*/S:ttBfa^>»*oif--AW7^— hfig/j 
*JJ:t/ (»Bf) tr~A^^r y ^iB*** iSM^^A 

<t tf fcttffift/* graft a t 

tt, ^^k$ftfcR8W^^^ffitc*^^^-<X$ft^:=3 

[0 0 9 6] ^O^tOL EO^^fiS^W^^r 

40 L E ©51^ $ ft^S:®^ <^(^ J; 5 \Z IT&iT^ S 60 
J&\ *5it/iS«^aHBaftft$ftfcMLE, LGLE, A 
BTLE, PLE«**tSfc»fc, 

[0 0 9 7] ^(^ofcxr^a^MLE^i 
KLT7K¥^ »fSiaTfe»3, B7I1, 

50 H*lOT4*itv^S*tt4fflML ESttlia*wa 
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10 0 9 8] $f S§M L E 11, ilu^<**W!:£ HSfift 
;ttgK8iJ®£n?U^&##Q<4 *-*t^v?t 
>-t-Mt-t*^>^J^6*lS:tt^ 7^^" (reflector lamp) S 

(primary curvature radius) R0"Cfc5RS 1 4 0 ti*b 

— ^SOIeI*) tMES 1 4 4(;ifa;^oTM c f 1 £-fr££^ 
Stt^^^T 1 ^ (primary reflector system) (PRS) 
1 4 2a><b^££*bT^<5 0 w<7^*L*L^*/U*~- 
tt, '>fc < «h 1 o<a*ix-CTUDfcH P h 1 4 6 &iS 

[0 0 9 9] sMBWIi, ^rattfci£!B£Jxfc8tft 

£fc (angular asymmetric energy emission density func 
tion)^t>^^t>^{Cii^^ 0 Z.<D£ 5*V— *tt, 
*f£L<li. DC-^£*:d:AC--S[CQm&<t, DC- 20 

S«4v^^ D^T*lft^^^$ix^^^b^(wal 
1 stabilized type)-?fc£, 7 W 7 > > h *I\ #*2&fcfcJ 

^$rq£tf U' w -1f ! ^J5fe^fett^^( laser generated eraissio 30 
n region) "Cife 9 , ^€^9^/^-^^^ 
(hyx- h^(thoriated)*^:«B I 
-g-^^iXTt^Vi/^^V) , ^fcttXe, Ar, 

Y). &<<Oi&&, Na, S, Ka^iKttT'tt&<^<DE5c 

tix^zmmtt : &&&*)fa<izib\z. ADyymt 

^^^J:^/*fcli^n^co^^©:(gaseous mea 40 
ifflW<fx^^-/<>F (tflAtf. IR, UV) 



36 

[0 10 0] It^^tbfciR^^^x^fiEcOS^, 
iiillT-SME S14 4^ m&ZMZ cfc 3 Idf^E"*-** 

a>kra;£2ivc^*) :»mes i4 4it 

i*£fcfi#CJN"fit (emission volume) EVs'^P)^^ 
3i*/U^-JR««TRTte^i-5*ife-e, (1) 

(2) »cttora«*jxa«)3ftsa*bv^ 

[0101] ^riX^^PR S-F £ PRS-G^ 
H^ix^CC S-F t CC S-G£ff2j£1-5 0 
tt, CCS-C<ttti£lc, y — ^jc^/u^— <£>:*:gJJ#^ 

rc^-<t3-^4 2^[sj*9-e ofcix&afc-fic) ^^y 

So iB«)te3BtfixfeR*t*36 $ PRS 1 42i:RRS 1 4 
<t 13 t>V. MES 1 4 4^«jS»0fLEifi<T-Hl*r5 

[0 10 2] »ig^MLE^lf-r (-ttL^n^ir 

*y^yxv^-y 3 yyf^-AEVS 'F£ii£— & 

<£>HX2fe3&£ (collection intensi ty) O#f®^i^8i<0 7 y 
y^BI (flipped view)&*-r«a*£ Lti6|:i^) <t 

l$nfcxy^p-/4 2o, ^^r/y^rsi-cto-ietL-^ 

^TE^^L-TSfc^^ii, 4 o-ir— > 

3 >LE<D^CQ^g|, o£ *) (maximum 
vertical divergence angle) 0 vjfc^ #?£L<J;t. P 
R S 1 4 2 <Dmm£thtiy — XMm. (source blockage) 
«5fc**;h,«xRRS 1 4 0 <Dtt«ttfc#JR«a3c*sss 

ftftBSft (7r^^->9V) (?5^:ix-eixco^icl:5i(angul 
ar extend) T^5«J: 9 ^iS^HSo y-^#f^ (3g«t) 

^s<73 (^a-cii^o rt8»»cK«t*n. y-^so3t 

&}\aZ*n?tL<DME S 1 4 4f£MHti\ Ufc^o 

[0103] fc^v^n. y^stir^jy^yy-T; 
s* <nm<o&m. -o$L*)mm leu. 
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[0 10 4] Wb^fc, It/8, It, *5<fcTJ<ir-<Xris® 

V) # (maximum vertical concentration angle) 0 v tit 
^Yl-'&WfflrXt)'*^ (design input parameter) T* 

#ttt#g (output emission angle) t>i^^"C^ 
RRST\ ^ i U 5 /* t A B T W^^^ 

[oios] *&w<n%\<n&mmi&mmi*. 

1? (single element primary retro- reflector) 

l 4 8 tr-**»«ER 0 i»*t5 : 1 1: J; o"CV^< 
7 y ^<7)Jf IM L E (D^/L'-y ^ 

'>fc< t lo<OJBl«!jbDfl#ta!R»#(aiixniary 
concave retro-reflector) 1 5 0ri>, £ t>i-iSSV^JiX^ 
^^tti^fix^RRS 1 4 0&*k 

S^5-W¥iRl<R0*|ft5 9 4#(~> 4# 

fft£fcteffl^ftO^<b^-?ME S 1 4 4 Mf^o-f^r 

e«*|fil^lt«rSeH-f*»tt«ka3Si*(elastic scatter 
ing effect), *5j:t/ii) *^-i«*«!Kw»i|RSixT^ 

fetWtttlitsaUtlWfcJiKt 5 r in J: s. 
[ 0 1 0 6 ] |g 7 li, PRS140 <D*ti£lftCDWr&. 
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^> 3 vi 5 o^SWISttfcBfcSixa* 9«r»aitft 

tt, y-^ S JLTfStfA £ V * 5 (extend) 
»4L<I1, 

^«^JCtt«^r-SP>nfc*$r (PRS 142*5, H 
6 (7) ^ \ZtH £ thX t ^£ * w*-MttRttf* JBflW Xlklt 
«-Cf?5J:3l^ y~*S<D&9ffltfi£§$0 + ic^ix£ 

<DWzm&tt\£Wm&£lt&1ttb\^ £rbllRRS14 

10 o corn *) tmM^zn&<nwz*ti&i&j&-rzt:it>izm 

«K5, ^(^LT, lft*0—ft^S(primary radius) 
^RS>R0r*fc6'M<ctl oco^ix^ix^Sg 2 flg 
ftiSSK*t*l 5 2 II, ttJP^-h 1 4 6$ri§^T^*ua 

^■jfer-U h Pr7j«- — (retro- focus) -t&tliblZ&m 
T^5 6 ^Wil5 2li, CCS-GMJ:- D T*'t»Lfc 

yt<o-m**z&Mvxmtiz*:ti?ti<DmQtf- b 1 

5 4$rf L, — ^fciSfxt+ft (primary retro- reflector) 

i 4 y> £ kfciy— *sa»fc$ fcwav>««jfe 

r, y-^ s ^^M^n^^fi^ i o o (fc 

[0107] «#}#E£t# 150M52 £rfi3*Lfcg:0t 
fr*s7.^J» 140M42^ 2Mm^^3£^^!8:S 
#t y V^^-T fcftr <Y (unstable, conjugate, reflective 

ring-cavity) $r^^6fci6tc^-C^6o » 1 * f 

®MtLtVN^ 0 rcoj: 9 (CUT M h7^^(trap)$ 

jxfc" jttt, y— ^*k*t««wrt«*>t>, prsi42 

P^- h 1 4 6*5 < trj? / /^felil 5 4^^r^^oT^fS] 

ftit ^ tt 6 r t ^r^ix^ix^ y ^ ? ^ tr^ a &mti 

of ^tlf ^ P R S 1 4 2 y^CD - r 4 

2(Dii:&ic;ttL-c/j>£tM3:£\ r o i 5 tem$M'&3sm 

[0 10 8] ^<D£ofr&mte?'C7<OMLE<D&*/l' 

<, ^ t)^ltPRSc:PRS(7)S:tt^^fe^-r6 0 

8 6%^t>9 6%$T-<OKWttO?R*Mm, 17% 
<^jE*ttJ^J#Sr^C$^-5o 1. 1 

so 7X<D^c'>te, PR S 1 4 OtCfSl^oT&at^ixT^S 
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#tt'>ft< t t2BIS*t$n, »4t4ttfc*0«i5 0 + 
%*5, PRS 1 4 2«cJ:oTB:ffiiR*$tbTV^i:t>5 
*9E*>fc«>-C*>3. BC«t5tcbT, «R»»— 

^J®-t-^^tlCj:-)T. #iSMLE<Z>to7%c:^5iEi& 
««c|aHgpriB-C*>'5 "fefrH*:" SWMftl-l* 

thZ±5\z. ffiBMLE-CflEfflSnst#tca*UV^ 
[0 10 9] H6m Ift^OiW^fc^^^tLT^ 

ya^EvsF^o^M^iij G&M) #y^ 

OFt 7 2F**i-*#j»fflRJt(*:y-^SF«r 

hy — ^(solid state source). XfaWrffty — *^ 

*-£2oo##Wft««4 8^^TM$iit 
-ftSltfrl 4 2*3iTJ5/*fc#iEattroffla»#:i 4 0 

icbi lt y-* s b *mfe-tz>tz#><n%miftte& *) an *> 

[0 1101 2oCQR£t#l 4 0 c: 1 4 2j~<fc 

oT^tfSixT^SRit^i^-f fciAS, 

<DT?±X#— MS. l2 6£fcliia7l£0;^£frTt>ft 

•p, w<7DJ;9n^r^ir^^^f-h^^^^®v^^r'y 

— ^xy^D- ^"4 2<o^gp6*j^igf?fiSrKihU, 

/lO . jSi^/t fcl^*^TA 14 0^142^) 

-So so 
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loilll B6»:, BP#-H4 S^RAt^l 4 0 
ft<DMm'RX'hZ>®ft$:7f;'t 0 B7I1 -fcigRttttl 
4 8C0x</U^^(bulk matcria1)7&**t*<^*>^3r— 
>- KIC^-LT^ftWtC^^(transmissive)^*>>). R 
*t = — V^l 9 8 a*. ^te<E>ttin#— h 1 4 6 a* 

9 . fctjp > &<5VM2i&(exit window) 19 9. 

9 9 te. RRS140 <0«ft»^iS!K«* ttTt)#« 

[0 112] AfflW^aHH^ft-Cfea^^P-^Cqua 
si-symmetric envelope) 4 2 Oft^Mtfite. ^ix^fttf) 
CCS^>-^y i/^g^ * tt«s«Mg* K * # /X R ffi 
^t/i^{fi:^5t^^-$r^C^it. |§IE£;fLTt x ftV v M 
EL^xryf^»^>^-fro B LfcriSoT, 

PRS140I;, y-^i2 4t 

iii/hD7^-*^^n^y-^^^-> ? ^, *t<oy— 

T) |B]C-e*)*J:5^**-5o »J<D#jB#«Sia!R»»: 
7f2#t (spherical type retro- re Flee tor shape) ^<E>^ 1 
^(first order) <D$rig*&IEIi % xy-ip- 

tvr t ^ #rasffiR*«*-e»s-c * a t> s 

7-^ACaff*3j:U5/*fcHfi<j|v^«Ijat/- 
c focus image shifting) <D&1g£:ffi&-tZ>tZib{Z, M 

*o«tiEisj6 Shrift *t ^tf ft 6> ft v \ at p 

4 2^«tC»oT«*T-WftV^— I^C^If 

4 2ic^oT5i^^r $na. tr-AiiK^<&o3t^ 

^(O^tr—ixdH (optical beam deviation) $r^i£-f 5 

[oii3] «he»w*^, fic^^-^ &m#)*m 
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©3\ r-^PpHBSg(arc gap length) tt, mfeZthtz* 
*kt£Z£5\Z % fftKIt Rttfttlh 2 8 

[0 1 1 4] El 8 14, 06(Of $ntP5MLE-Fr 
1f>f VWafitt/xWfiReaf-C^ftfi-e^y ^(numeric 10 
al modeling) £i§LT*#<biV (ftl£@tfj-C\ LEI-IS: 
S£ftT^*SiE^£ LTitf{£0 MES144W, fr 
^*^—*#?^Jg£:&:fii (spatial dependent intensity 

distributions I (x, x ; S* ) C0^iS5^$r^ o 

mM.khWtftlZ) &m&**t > 2 6mmOll (F 
1) I^«*iJ:t/10 0mmWS2M®!l (F2) 
■Ctfli^MnMSr^ltV^, i£^£tft:i 4 o««n 
b z = b x = 6 7mm£^5|lJf&(miner a 
xis) fc*TU #n«b2 8 (ztt) Ji^V 20 

— X«l2 4 (y||) Ojfrfa-Cl ram^#:L-Cl^ e 
£ LT# <b*X*M L ER-F 0*«-»<OiE[SS**:««^ 
Jgte, 9 9 %^*/U=¥— # htP'^Vh (cutoff po 
int)fC*tLT. 0 h^2 3&&£Xfe v*?2 9JgT'fc 

eometrical concentration angle) £fcf4#3£$c (angle 
divergence) 0 v - 3 om&ft-tZX o SZ-WR^frtz.* 
[0 115] 1^9 14, ft##^^*~£?Jg§a&<7^L 

I4AT (tf, V ; S* ) T^i-U MLE 1 4 4 tdA&T 30 
■TSTK^^iE^tt^^^^^^fSl^^^^ >(direc 
tional cosine) l:ioT^5o "A^TfS] M £ Itt^ 
*¥*|6l*5fe, oJ^Jcos (0 h) £ 

0 h £ 0 v 11, ftifJi^) ^ vir > h U— £/ 3 
0 ffiRKUbfca***-. H 9 1* 

14, ACSy-^SBWlR*x*;U^-eSHft(DW» 
ft**«!»*ltffl#»*WB»tt-C*>fi. ^ 9 
^97Wjbfc:aftoTV*a:fcKU 5 514* NAg 0 . 40 

Qe^4 4%^to o£«? % r(DJ:5*«|^»ofc 

(CI4, WPaK— H 4 6<0«ffaoJKttfc, {rft-CTbaML 
E«)iSaab4K«r*Mb a r6ft:a6^l4 (RJfc<Qftfc> 9 K) 

[oii6] x*^^-fiaa* c^^-^s/ so 
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C $ «fr 6 M««*(blockageloss) ) <£>H&<£>IB& 

^««i4ia9-cw3ei-5iir^'cta B (a9ic^$nr 

(polar cap)" T?fct*T ^S^JM**— 14 % *3fcfcl, ® 
&4 S^fc'^tJ 5 ?^^ h4 4 £ 4 6<75(ftfg«l^: 
(shadowing effect) <0&^$>Z> 0 o£ % ^ix^»4y 
— -X S B (DfttM'tf lla-i^ (ftR) EVSBH»^ 

ztit>&* tftmteM l e -frmtitm i^^y>3>^ 
y - x 1 -k) evs , FrtiwfiB**trv^#l»Jtt««« 

$riii§U/^V>J:9Jw, ^tWiit (propagation b 
ending) &4£C£-t*:<5 0 L^ot, *f igM L E tf> 

■fcO^V^Kx h44H 6 ^v^-f 2 8lCttEft 
V 4 4 t 4 6 ^HSJA^ISTME S 1 4 4 (Cj^^ 

[oii7] ;wi5^7y^ htt*o««f4, S 
1 4 2 *>JS * 7 >r^x h 4 4 4 6 

ix % xy/<p-/4 2i:I^MtM^iifcRRS 
1 4 0<D^^— v?V^ t g,K*5J:^>X7 1 A^2 8«c^i~ 

LT^S^^rAt^XirSSf^^riN 1 4 0*3 
4 2 »^aflSnrffij£ffia*DEt3l 

[0 118] »a^MLE(D»iJ<7>SS^*J^tl4, 
W^JI^ML E-Ai:MLE-B <t f4J£(£, ^^^tKx 
h4 4 <i:4 6<Df&m*ffiXk ^Mccsco^{|il{c:, 

[0 119] 12 3 At^ia8^tt:ia5r% ^MLE~F 
ri? , 7c O y - x (ij^(7)^^^^ ^ n -/^«Ht (spat i a 1 
dependent global character istlc) <DJt1&5fr&&zfe-i m 
^0fW^U-</i--C»4V^<^A,li^$r 
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i) = v-trv h u— > 3 VLitttitt^-^^ 
x$* ty«l^*»J»ft«»(asynmnietric a 

ngle divergence), i i) &^t^<75^COH^7cl4 1 
Hi:, ^««o*«»«c:»i-a«iSr^ixfc^5 y is 

h\ i i i) «P»ttlc«:, mJEZtiX^te^y—xj * 
— i?<Dm& (x^n^4 2l:U) (OittbXho 

*fcat>*>, *5J:tM v) Si£*iK«¥ffi*:fli;ifc«B 

»4ME S 1 4 4 ttifflgLafcabi o£ 9 "ffi" A 
U a — A 7 0 F £ 7 2 F4>4><6tt. '^TA«2 8^e) 

^-^irv/ h£*vc*5»K •*&*LfcMftife^»«(off-a 

xis image aberration error) £ On - ?- #;fc>i3 

^^l^ME S 1 4 4 |cW#i--5 0 Bff^OlR*a*^ 
*tLT, r<oj:5*iB<ft^tt, £<<Dm<&. SAM ft 

(1) *><b 20 
(3) l^tlf, r^i^^a 3 

[0120] *&m<D%\<D&mmi&mm** *ti?*L<D 

a***r«l*Pi-5. PRS14 2CDil^Jtw^:tf^ 

— :/4 2. tti P ajf— h 1 9 OlrMLT^Syy KK 
(solid window), #"7 — /K Jfc*/* > \?s<* y 4 

mmmz&mte* 
2u:j:oT3l*fi::£*LS) iSSft^ixrvN^c'-^^ 

-0*«5>0 a «£*(squeezingr «r«lCft 9 , * 

tuc XoX^ti^thtoc c s ^^x^co^-r ^^^^s^ 

[0121] 4"^fe*bfciR«««^»LT, ft&fcl/hS 
v*~&y-;* s * -r ^SHfcy-;*^*^ 

y— *s<D#c8tffi8cas % hA4e<kttiHA so 
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<o^LEM (WttfPLE) -C*e>(c536a«!i*Sr 
MthZZk&XZZ. yis*zsmML**bnth 

[0122] (3 3 B(7)||8 <h<olfc$fclw«i: 9 , ^ 
y y (non- imaging) <E>t£3fctf>6tffiF COM LE-B Xm&X' 
# 3 43 w£r«;tS y-* S wJ^0f«j*i J:t/*:J^W<CSra 

ttiEM9—#v h^MJEvM2^ -^^^-(D (ttfff 

E-c^ffl^tt^i:, S&lc^^aMtfXtf, 1^^ 

[0 12 3] MLE-FSrttJ^5t^^ 

iR«*«Ac3flS— *y— ^S* FC0 2oc03^Sf-^(i 
ntcnsity peak) 2 5 2 i: 1 5 9 *) ffltf, 1 O^fcl* 

u<n, rne)<ot^s«Ai©»fiMii, Kv**<o 

^RjetWRJgoUtt, fiBJ^rt, Ac=19. 6mm 2 

hlAS i <^HX^T/<— ^^Sr^-To 

[0124] 08i:ia9«, H 3 A*5<fc 3 B 
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t*7F-r o 3 bUiAfcMKM:, MES14 4TU 

[0 12 5J y — J*S* &£Xf9~<yy hTCDtiLMT'* 
-ftCA (x, y ; T) ^Mr^ftEA 10 

(x, y ; S ') CD&tf; (ffiX-tf. tX?) 
— V linear scaling function), o$n> 

0tfc5EA (x. y ; S' ) = k*CA (x, y ; 

t) (aora^i:Mt^5, $4^e-iMDi^, 

W*lO^-yy MK*7^-f+CA (x, y ; T) 

(2) ffj-^fyfaMi^oT, *ti?ti(D& 
JK^StftSJRB "tun" r Oaso-^;** i 2 4 

[0126] **WcoSiJo»5BSMg(B«^ttor s (« 
fchfcr&y-xs* hT<7)^^ 40 



[0 127] IW^^^SABTIl i) 

i) #^>~^^^:r<a 

t^ay-CSBTH^^-^ 
^^(intermingle) £tl, -Ztl^tKDT ^^rjUy j >y $ 
(ABTS) ZMffc-tZZtfrX* 

t?<n*tl?tKDtiLMT'<-^^CA (x % y) | ABT 
Sj*S, ^^ttiPTK- h(7)tiiJtr^f-t£A (x, y) 

z$fcri5/|J/^fc*— -kfcttft$fc(local beam p r0 p a g ation 
axis)T£)5CA (x, y) ABTS^k'EA (x, 
y) |ABTStfc5;i:lr^n o ABTirSBT 

(x, y) | ABTSd^HX^$h,S^^/t.^~^^co 
tb&fT^-^E A (x, y) | A B T S tf> Jitd-v 5/ t* 

Xt) ixC0tti^^^(output divergence)***!//^ 
^ttfcr-A£rffi&'>&< t ^> 2o<^5g^^n/lii:^¥cla 

[0 12 8] y— ^ S ' hT(7>±fc;& 

l^lt, WWr^-ftEA (x. y) IABTSC0 

r^-ffCA (x, y ; T) <D^*r Is? ^jftapW*r 
'fe^y ^ y ^^M^i^^^ietendue efficient, anam 
orphic linear shape change) T & <5 e o£ 9 % EA 

(x, y) |ABTS=1 (x) 1 (y) "CA (x. 
y ; T) 1 (i) = | s in (0i T )/si 

n (n e ) I, i =x £fctty-C % 0 i T ^ — h 

^> xlfti: y ^^f^^6l*( local propagation axis) 

*5it/-^^^H^^-^&*^liff5fcttx{cS^^ 
T^i6^^S 0 K-C*e«S#L5DMD*fctt 
TMA LVcoi 5*#»WT^-fr^Kft§B**«iLfc 

[0129] xM&vtkmM&vwmiRte. **^eti<n 
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- h «r*t5«*A B T S *l»*t5 I i , IffiflB 

10 13 0] UfctfoT. *Jg«0»lMLEi:J:a3i 
X>T^^^^^fi!cltiZ:^^{g:®(etendue efficient e 
mission solid angle reduction) ^^^Jt Lfcf&fd^ 

{0 13 1] ftt-/ttWJCttffl$^TV^SfiaW^-yy 
hT (LG, LV, y jt\,J*<0^-*^ ELttX^J K*fc 

*!6WJC«o-C > ABTSCioT, (El 9 {ZTjk 

ftjgABTSW:, ^^^^^I^W^^^A^tr 

[0 132] rw»MW»J03»*UV^Hft«-Ctt, Mft 30 
5a*WABTSrttft5, a8JC^Lfc»R 

xWi:y tf**x^h,0> i£X««*s (magn i f i ca t i 

&&mWfkw— Ay y*~-*y yvt fffa 
/U7 -f 5, j7 **a»S/*^ A*»«lcBflH-a i £ ic: J; 

&gT-#5 0 ^J:54PCSli, &»wJSCT#ft"C 
®yyu-**i:, •>a*i3J:r/*5*#U'>X**Lfct so 
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(D^M^-^-fet-C. fcT— J**TT y V^(beam steerin 

[0133] w<D«ww»jo»*uv^Si*«-ett. -# 

^€^^^fA(^lilP7^-ftEA (x, y) 
#j «j) ^i^trfSo #-<TO»-ffi*tttf 

-Afctolc, $P,^**^tMttr-A (®8#^) ir, 

•*r<^®S J: v 

/U¥-&£BI& (BI9#H8) laoT, #tf-A£4 : 

[0 13 4] ^W58M^«-^5<SljW#*UV^ABTIi, 

seasu mm<r>wk^*v<nmm\^n\*T. ^©le 

[0135] 0611 ^<n&m<n%\\<ntfr* Li^jSJfc0y<z> 
rawing *«cia:?u^«ffl :tibrau, ab 

»J*L.. ^LGLE-G, ABTLE-G$rMt 

*: (4X*) Hfb«:fTW\ MftlRff (optimum collect 
ion solution) 11, x ^i/g a-ix (#tfctj{£ 

ffi) EVS' FW2ofi0^y h^^y h (x> ^^/gy 
y-^*fettttffl^7 OFt 7 2F0>0r£0ffe) ^ift^ 5 
I', ffira«(clWTfe*Lfc2oOjl<e5^*/i'^— jftSCffi 

2ocQi/j;5A^"hlPl, IP2£# 
o"C^c?^, ^^^^^^^(bifurcatedarea reshapin 
g)LG 1 6 0l£<fco~C> m-ttitt^-hOP (relate 

% > 3 V (ax i a 1 asymme tr i c . angu 1 a r dependent energy 
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density function)) Saf§#I^Kecendue efficient) 

06li, glWStoABTtU, 

[0 13 6] 0 7ti\ #4 LV^ABTO»J«53IJ60I|-C*> 

rectangular, asymmetrically stretched tapered inte 
grator) 16 2Sr^ LT*3 K> % 1 6 2 14 H 7 >^ 

>^ S/g V(reduction function)) £ LTflfc^i"^ o 

tt®(exit surface) &ffiz_Z>£ 5 £ frX&V ^ 
cOLGLE-GKttLT, *tt-Fttfi«ft B « 08^*- 

# *>^y ^^3t^ttt§S(symmmetric beam transforming 
coup lingop tic) bfafy-StiltX „ ^— <7)^7 
>XT, * (nv?) fUry^y y ^A*ftr-A(qua 
si tclcccntric incident beam) £rJf2$t"C^ «5 C fi£o 

J*£®m<t°V%. tf— A** (beam steering) % "S/* 
^>-^7^-^(Schein-plug) w 3fc^f$lE (optical corr 
ection), ?rls1z>bV y ^^W(telecentrici ty contr 
ol), — /UKTOft (field flattening). £#$£(co 
lor separation), il§##^/i^(polarization/spI it 
ting/combining) fa ¥\Z&5L~0 0 

[0 13 7] *»»jg#^-^a«*»l 6 211. 
^«5WL-Cte=«^ h*ABT»W-W*«(solution)T?*> 

^O^^e^T (LV/j^) {C^tLT. '{&&Ol3<y'7 

h) §8 & (asymmetric angular dependent acceptance f 
unction) (DMD™ ^fcttTMA™ 7>f h'<yU:/*£) 
*fettH#W»»S*ft (LCD, 
Bit*- KTfflv^ii5«oa^I#«)*»»Si^rfc 



9 tgfcffi; (quas i -symmetr i c) £ it n&ttW<D M1$<D 
[0 13 8] 0S*tf, M*lSlO«ft*fcSr«^3!i:DMD 

SrfiT*-Bri\ H5I:^UJ;54*»»^^ i 24 

>^i&H5(lamp blockage section)fi. M^>h?X h 

^ot, Sf^LV^^MLE^^ffl-t*^^, <E:<7)^ 

K-C, IliSLfcDMDSfcteTMA P 

[0 13 9] V^ofc^««/ftaf|:aE|ft«(a^ea/angle 
reformatter) k LT^-/^«m^^^ffli"a ^ £ Id* 
^-Tix^ ^rJxSrflj^T, l^r&l^f-li2o(DiS^-t-a 

^ft^8£(fol low-on coupling opt ic) (O^^m^it 
-fZ^kh*$x.btiZ <B7#B0 o PLEjf|<7>*&g\ 

w*3K»i*j-c, srattje^it-f £§1% (^T>-^->3 

rot, »^Uv>^mr**>6^i:7l^<, -(7)^9/^^ 
«*y-y<aLGfl!>BMt»*l±. gt£<tSg2*fetHEC 

^-^Mfcit/^^-^^gB^M^^ii-T, PL 

[0 14 0] 4 : 3<OT^-<^ hft<0^m<0 

m*t&Vt<DWr&. 7 >>7<DMJjfa^ 1 . 2 5X1 (7)^ 
-C38#*rff5 (^K¥^^2 4. 5° ^30° IcSElfc-r 
5) httlS : 3«w^tLT, 2 5%^t«t^:t 

\Z y Z<D£?tj:m&\,^?>JttTs<—^-rn s 4 : 3 
T^-^irJ: 1 ?, S^lc^^n^RS^S:5fe®AS 
LfC3*LT$b^J:<ja^-t"-5p t^oT, ^(DJz?tj:zr 
~'*MMM& 16 211 +5»««IMML ( 4 4 %^^!J 

^•) *-e, m^m<D^^-M,^m^n^^^. 
mm*imteBm®m*'&z ^kk. ^<o *}i**.-wt 
<D&mm&*&w^zzk\z£z>mm/mft=ix b<om 

[0 1 4 1] HR»»«iA*ttr-A^«ffLT, <tOS 

<oac{ksr#ofc, *nn^fc«*», 
&®.kt*^it&j3W£X*m^x. ftmcoLE&&<Dm 

[0 14 2] rro»W^K<5<#*uv^«fet?tt, 0fS 
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K-Cfe*l«. «»WABTi:SBTSrii[»*y^y 
I, »a«eaa«»*ac»^-^SaE««tB (deli very ef 
ficiency-enhancing beam reformatting task)£r, 
-:/£:LT?T?::£k-T?££ 0 10 
[0143] 121011, &JjB<n7"— y 

«i<da*mc»ot, «*i.-2-cifc»^aE#-r«. El 9 

lOtt, w<oi:5^J*t««iftWABT^ Zbl^T^k 

*~**mikft****-m&mmt:S£tiL'** a r * * 

^LT:fc»K BrC^O. 5NA^=i-y (B9, 1 20 

4o«a- ^"(C*JV^T, Hi 1 5 ^^JO^A^—l;: 
J;9*»**JKIW«^o5a*OABTfc«ffl-#- 

[0 14 4] «oT* tT— A$g|gt(beam divergence) 0 
h &ft$j»<Z)$fl (source axis);£fS]-e*iAn£-t*\ jtSR^Wl 30 

[0 14 5] Sfot, Uv^MLE^ttitttr—A^tt 

ot\ S2^HJiS' u^/UT, W>fe<D**ffi« (colic 
ction etendue) Ec^#i"SWS»**fiB«Ac«:±{cW^ 
i^^C^^. $ 6> (etendue- limited) 

[0 14 6] ^»«7^^IStA/^<0»-?- 
ttttW, W«<^W^*fflJ:9*#*««^»m*ixS<Z) 40 

LE^BB (ni^) M«*JJ:Witfl0 0%OSlS» 

2) ffia«j*0 iV^S**^^-»»A B 
■tot, ^U>MLE*C (MLE-Ai^MLE-B 

[0 14 7] Sfe*Sfea»*0|ni±W: % S'J^SS^* 

ffltllff4LV^MLE»tt«?ltwt©T*)5. ±tka 
^*/U*-<0jft3 0~5 0%«r»ffl«WcRJti--5r £ so 
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IC* S^MLE-F, MLE-G/i^t 4 * * 

T?, IWi^iCCSli, (non-stimulated) (# 

fflSEtfc8a*(beam redirection effects) 5 . 

:n*/Mr"— 3 0-5 0 %3ft5»W«t«*^SftiSe)ix 

<-ractft<, »ffl««Ojfcg&£ (optical path lcng 

KH^SrffioT* ^^^clljW-i® (narrow band atomic lin 
e) (eyX-tfHg) d»t>j£flMK#' : Hfe (broad band molecu 
lar line) (X e h/Hd £ 5 iEV*) £T-$!&#I^ 

^^(color reformatting effect) Sr^T LT , ftig^^ 

*<eS^^3te*S*»(gas f 
i 11 ing mixture) £rit^-C# Z Z k ttW a>-?*>3 0 

[0148] 7^7^^ Jti^^j^-r (7 

* y HcRffiS-frfcv*) RRSHOSrfifc^y 

P< V h^ifetcKilX^ix^) , &£t£t (retro-reflected) 

Sn//St*ccJ:o-c, v>< &A^ttffl7RTttftX (uv 
Tttc^^^H^o *^*^BS4>*u*:£bicx&K 

jft^*fed«at^-e, PLE^ 

So 

[0149] mwz, tf*fomT—?7^7' (Acm& 

7 V^" (wall stabilized lamp) ft if) fttOi^i&Ejg;*/;* 

v^««*«-c) s i) Bt**-e«:fcaisii*a**i^ 

tEg^tw (Ptt^ta (elastic scattering)) , ^Aitt^ 
ftS (*<I1J:9*^) tt« (^3fc^*fe> TAr*"?* b 
is - >-^ft<if) -CftWU, i i) £9Xv*;ef;*tt 

Hi Ui, ^U^MLE-F^CF/#^^M 
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L E — Btcot^T, :«J; otmm^imta^^ b^W 

So (SffiSO tt, MLE-F (MLE-B) 

TJt-cm.mZtlltl&M*^? hA-£**LT^So ML E 

»W 6 . 4X5X2 5*Aft3Kci y K (quartz integral 
or rod) 7h e ML E- B 0»^ttNJrBflW— *«> « 
(*ffif*) **ByK, MLE-F^iai»rt* 

^^$ft2 4CO#(6]|;i 1 . 2 X l^>-xf4fe-Cjg#L.fct>WT- 

CE = CE (E c) »P c 

psii»ajRso^a«t»«» p c = pc (Ec) iiw 

V>*. ^T<0^-»fCO^T, ^K*t* (primary reflect 
oO-^i^^tt^Cretro-reflectorjOStt^tt^^ 10 0 

SM 2W37U;M'K*t«ffc(Frcsnel reflection loss) 

V\ SIS (envelope) 4 2 0**W**l^aC«l«fig(optic 
al redirection ability)^ Z.<D%kjgL^' ! 7*Sl'(n\imer\ca 
1 model) f-^£;JxTt^So £:T<nmfik 4 8 £ 7 ^tfx 
h4 4. 4 6fi, 1 0 0%ft&Wl&°tZ>k1&j£l,tl o m 

Sfcfcfc, o£ 19 % MLE tbM©:^^ U-</H?C0 - (oft 
W<D±.m<omf)*®:fe*tZ>-ttMz s 18ft* (EE- 

^(Ottllt^— A &ggra#J (spatial ly)(C, ^Jg«J(angula 
rly)fc?HE*U I^SiEc B« (target) T 

&«:teffi«j»«P"Cl»*t(i 1 luminate^Sfcifcttl&g t £ 
;h,S^1®l£-C'#S<b Lit,, #3b\ Ol 2l£^L7h7 f -^ 

jR»*tt»^Ti^* 0 aoT\ :^fi-»ii^MLE 

[0 15 1] 01 2(^)iS "S" ft, HiRLfcfrfiSSB 

tt<0 C C S Jc«-*-5*aBTtBii**«3Ka!l*C E L 
Tl^So 

[0 15 2] SftS&3fcfe (col lection color)Kl*|- LT 
^sk^fc^bSfHcol lection efficiency) £r*#Sfc£>tC 
0T5£^feftt?^gcttl®^(color dependent emission regi 



A^^-ra^owtttr-^^i 0 o%j^±^ii^, ef^ 

glfi (atomic Hg- 1 ine) <D fcf— ^<fi<7)®£Eas£> 

iot, #* LV*MLE»ffH*. »aSRSS:»tr. IS 
tfl 0 0%tv^5*«lcSE^fiJ-&wjS*S:pri8i: U S 
(etendue efficient) > J*/U~ -?y 3$£ 

[01501 Bl 2i^bfctti*-ora:, ^ftSML Et& 
f f 5 fc*SH»*P C E <o«*«ga*ifc«R-0S 
So 

(Ec) /Pc (6) 
#J 0ftJg*fcl±**») ^§§& (optical transfer fu 
nction)£r{£oT, <D&M ^&#J#(color reformat 
Ling gain) 9 W^^f/^te?St t , ^ 

O^(function)li, I^7>^WI4, AW* 

^MWdiO, &^la£CTife«Ksophisticate)T#. 

[0 1 5 3] mm M s w ^tttt,-atiws(o»6*o 

1>X & V . *^W4l*ffi«KIP.(etend 
ue limited)<^LEC0^:it^giilLTV^S o &tti^Sa> 

"s" <Dtt±frvniim^tg;i9, *<Dmmttt&%im® 

T?spa«c^S 0 jfttt^jftWaSStt, »f 

^c7^g^T^^i/>^yv>/rSfcA6^ffi««^ (e tendue 

S^JC-^lC^LT^So ftiR "S" ICj:oT^e>^IC 

^^ffi^E c <D^^/u^—HX^: (energy col lection) T* 

*i]JB^&-efcsc:£TifoSo lai 2ii, (tK 

^"fn]<7)«S^^, Ec = 7mm^T7^7> (CE 
= 4 2%) t\,^ffife<DM$tffimm.&Wl,TlS*). 7K¥ 

S^W*^tBS(«[C E LTV^So 
[0 15 4] ^Jx.^, "02" O^-^^COft^Ji, 13 2 
U^^O L G L E - B Hot >TS fettfcite*^ 
Lt^5 0 M H2" $rft^ M S W -C#IS(divide) 

ir, ^/u-^s/ hSb^PftH, l ?MLE-B^TE = 
TE (Ec) ri^ ^r^t7)v/^7^^ • /^7>-^(C^LT 

E<OEE = EE (Pc) *K I<C5l^S^Pc 
!C^tUTSiiC^fS]60#t^<^Jt (ratio of vertical projc 
ction)^<bfHf-C#So 
[0 15 5] "06 - 1 X M C0^-</U(D^jt$*i, ~(D$& 
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£ e "HI6-0. 7X" C07^UWft»tt, HUiliCOSfem 
LfcMLE-FJ^h (o. 7X) Lfc^<Dg|JtC#>3S 
[0156] S£tf£ (re Hector system) 140, 142 

* h/U-0«T^e?5$rStt^S^S:ttflg(cold reflector) ^ io 

stt#i 40, i4 2 commune, mm<r>un 

^N^^7A^ff|^^^^^#^ft*i^) o 

R*t#^«^R»*^, K«t»^^^v^rt^» 20 
iUEi s fttiim Uftv^ J; 5 Mi"*. 

[0 15 7] ^<o^«(OABTLE^ Alt 
aufc/u^— Br^ABTSKJt-oTigKft;* 

<7>^ 2 Sfettii^ (secondary source) S ' &5ifiM£lC/?r;£<7} A 
*t#— ^ftfcABTSICj: o TS*t £ Jxfc jfcftli, 

iMfWfl-f S^tlctO, AttSffiffiL A*. 
h/KOA»t*i*lcJ:or, ABTS^ItL^>)tM 
^^<^*t*P(increment)$-fr-5 0 tE^T, r<7)%^ 

i£f£0t (part i al ret ro- ref 1 cct ive) ABT S^fcllAB 

TLEWfa^^-^y (effective throughput 

efficiency) £ feW£&$b^(color-refonnatt ing effic 
iency)$rf^]±^ii:^^^-e*)i e 

[0158] mfe<D&9)&BLKti: 1 5 2 ¥® 40 

tt*Htt#— h (exit port) 154^ &2C*5 

<t i/iSRKea^ oia a lg^ m tR-r 5 r. <t ic <t o 
r^-^^ah/fc:) — ttUMs<7?ficu««^ 

L E^eS^S:ia^^^^»C^i:o e 
[0159] 0 1 3 11, LGLE-FHGL so 
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E-G&&r<D&&M-ChZ LGLE-H Cfc^tfABT 
LE-H) <D®ft\zmm^tl^<D&m<D%\<DfriiL 

il Lit (folded)" RRS140$rl^T, MLERtMfc 
f^X'<omii»l 4 0<o«^;g££<&«LTV>a o ;<^K 

0 ) , ^URSBUM-ttLT, 2 5 9-W»/h*iRa* 
ft?(2 mirror minimum blockage loss solution) <fc 9 £s 

£t(£ (primary retro- re f] ec tor) 1 4 8 <h4>ft< <t — 
O^ffi^J^t^ (E*H*1 5 2 £ UT^L7tt>^) 

4 6tt.fc0*:#<, -t^tt^jLT, *MbK*ffti5 2 
flfflff^A- J: U to ft. ^<Ov-* 

X-Ml, ^^WME S 1 4 4 lC^^tC^ifi$-fr^ 
SB 2 Otfttf- h 1 5 4 «fc 9 l:^Lt 

PRS140 ll&^fS CTtffiS U 9 a«0"«6(tru 

ncated)!?, X *) 'h%£<0 C C S - Hri^ feHSo 
[0 16 0] ME S 1 4 4 T-^ftfc (concentrated)^* 

li**oat(OABn?ffbn5. B13H 

£t/K— h*8J5fc<fc LtiSofcW^ 55 (biased exit surfac 

IJ^yXA) , $ fe^tr-AjfeaEWIB (beam steering f 
unction) $r^f&T^£p ni^t/bABT^fi, 
*P&<£fzn®i£ABT 1 8 4Tfei3, 

b<D&mte*Mmtomttiv*>z. man. mi 3 

li, S5#H£ 2 ©Ba b t^^H 186^1 ®fe<nWZ 
^LTiBt). ^§il 8 6 11, LV>»fo5^i: IT 
^iSffil-. 7— ^^A^t»f® 1 8 4«r^TL, ^iE^/fto 
0 v ~ 0 e v S:fi:*i-*fc«)^ttffl ^-(D 

S^fiifeW:, 2«^7 l -^»fffi(bi-axialref 
lective tapered section) £rdEffl-?~<5 w 1> "C^ o e ^. 
<7) i; 9 fcSStoAB t ,b Atttr-^cora^lasi^tt^: 

/hi^t^-Cfcofcto, rh^^IlABTMi-lfe 

|C S tr-~^^^6*J|CHl^-^t; (homogenize) 

tT— AJ^~^§g(beam homogenizer) ^ Lt S BT^ffil 

o$HG18 6^ 2^^^ 

[0161] LG 1 8 611, mi-K^<0—^0»r 

ffV\ ^LGLE-H$:ifiJtt5 e 
[0162] 121 1 4 #± % r ^^^^SU^^jte0IJ<7>ffi!l®l21. 
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BiiSUTV^o 01 4lc^L*:$?£ Ll^jltfi«tt, fttti 
«U0#I<hLX, »«2 0fc»«2 2IC£oTftfi*ix3 

[0 16 3101 4^*5V^X, St+tfcl 4 2, 14 01* 

mmm\***T4 20 o*:*j*u ifc^/u^ 

ttjTO (#J;tf;£, X e , Hg, Hg2, K r , A r , & 

*^7-f Kt) tm^^^^^^>^mM\^wmm 

^-yrS^pyv^-&tf^$:#fAi--5o 1 4 8 

te, V--/L-2 0 2Xft(H$JxfcW4tsK— h 1 4 6 £r*T 
U *«aW4ai«t8l 9 9 £ri!i&-.J-£o tttftiKl 9 9 

[0 16 4] ^ttrr^li, -o$fctt1S»<E>SP#- 

U v—A-2 0 2 itHltil 9 9 *'&l&'tZ>Z.k t>X£ 

®1 9 9£ff2/£U 0 7|:i^Lfc<fc plCfcHtttf- h 1 4 
6 a» % & m il £ -fr S w t d« X t 6 o 
[0 16 5] **5, ~ CDi&^, y ^^lliot 

^jf^tt^^^^ffl^v^^f^^^^x^ 1 ?, m 

h 1 4 6£i!ia-*-*o 

[0 16 6] r<7)fl&3fe<a#— fr^MLE^i 



<DBL#**r 2 0 OO^tt*4 2 8lC*j"LX, $d]^<7> 

&fi (off-axis position) (C^ ^7^ IE© 
L, ££lC1tt^J;9fcABT£<£oX, 
/^-*3Ki:ea*:tT5»f#<tLGLES:*rti--5. * 

[0 16 7] r.O%^^SiJ^^U^^H^0H^, 2o^ 
tr^>r 2 o o ZMffctZo z.<DftW<?>m<D&1z bv^Hjg 

[0 16 8] SfelcHl 4&&m-tZt, 07, 13X 
^LfcML E-G^ML E -Hfdot^Ttfc^ Ifci? 
|C S S5t<*:i4 0, 1 4 2tt^i?l^i;T«r tliSUX^ 
W^«iftX#-5 e 

[0169] 014 (C^ P R S 1 4 2 I*, ifrttW^ 
■ fcdWfciE CT«*., K»i*14 0l4. »6»^ft«S 
^^>MlCJ^CX<ii^., ^^^(quasi-constant)^i£Jf:Sr 
30 ^TbXVN^ 0 ^^^,Ay^<^ta^$:^^L, ^^fflStT 

m. fThibZ. -tote, «^tf^7^^fe7 5y^*4r 
mzm^i*. R*tfr<D»»a!i*tsRe*«riiksu, sir* 

40 ^> e :<^) J; (heat sinking aid) II, 

fflX^, #l:7^^F4 4, 4 6^0|5lC^«9f^tt 

-SrMiMIHciSa i <t ^X^ 

[oi7o] 014 ic^ L^rn^ y — b*m 2 0 5 1*, « 

«2 0, 2 2 ^fRn^ttfKU^»^fttt*K« (t-h^> 

2 0 6, 2 0 8(:Sfiti. ^t^S 
I, o^^MLE-I^, ttSLtt&RL «tft»t^tS: 
50 ilo 0 J5fe^«B2 0 6, 2 0 8Ji, «S«9lSr«fi*: 
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|£, %im®2 0 611 MKtt*»tiWrt2 lO^rtti 
[0 17 1] **3, Ell 4 14, [KftfecoJ: **:c*/u*- 
4 2aM^L*l^U*Si^4^*^LTl*S. 

vhz>mimM.b, MEsi4 4oM-etfca«tei 

U>RRS14 0I1 DC^^^X^co^^HM^ 
(CttH^-C^^s AC^^X^a§(*)^l4 (LGLE 

a»*0tt;fc£;h,5£* SFSLV^Hfctt, fcl4***at*-C 
li*<*5. ^r£f4, 0 1 6 tBBitW-Jt^fesc, 
CWftt'^tSo £MtS 1 9 9 ©j(t*WftWftlc«# 
Lt, *nRRS142^ #W£tf?CT**IMMGfc 
Lt, flSSEoffiWJRl 9 9<B#¥W«jfiUMi(optical d 
e focusing effect) <72 k IE (pre-compen 20 

sate)T'^5o **5, fcMtJB 1 9 9 14. (PRS142 

tm&z&zjjm-?) ccs-i 

10 17 2] LG2 1 2 0Aftf#- h I PI4. fcP£L< 

^ot, 7>-^ro**a±^, LG2 1 2C0£Mt#'>£ 
2*4. (Ell 4|rf^^LX^U^ t t 9f-) ^r^lfi^j: 

[0 17 3] LG2 1 2g^C0Alt^- h I P»4^;ci 
ItCt, Bf3EO«HS!tH*r*l 9 9«r«MRT#, Rtt# 
1 4 0(OM (vertex) ifi<gXft£r^#>, fttt^— /U2 0 
2&;frLT, ^rt^f ^ 2 0 0^l:^< e lit', ttj 
hOPI4-&^*^^ffl-T5r i:t>, ^CLG^ 

blC, LG2 l 2$rABT|:M$^5ri^ 40 
[0 17 4] LV^MLE- I S!0)£*fi]jKl4, gft^J 

A) KttLT, R»** e^-f 2 0 OWJX&m&Z 

[0175] H15I1 LGLE- JffiCDwO^<7)SiJ 

zvmn, 2oro»*4»4LV^Hlfi«|«rBl«U-c*3 

9, *rix£>l4(§]B#l;L, &£l^f4;i(a^tf>ft!l<75 so 
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3M«£«L**fr*TflE/H-?#* 0 JB-OSHS«U4, 2 
$SW±<D^IS{C§li-S^^X, B15KI4LGLE- 
T0 2tt£»JKd^*;hrC*S9 % »fflf«BEVS Jfrb 
**^R*t7^SJfc«H«BR»*ir tr^w 2 2 0 
£^ U * -V tT«r 2 2 0 J4, 2 8 1,2 

8 2 ICMLT, 2otf>ttiat#— h 1 4 6 1 , 1 4 6 21: 
3Tf-£o r^^r^tr^^ 2 2 014. )t*62 4 aa®<£>& 

^ft) co^ocoisifis^rrS]^9 o° ^RS^^LTSBML 

fc, 2o<DHK^^^R^<D±SJt{*:i 4 2 1 , 142 
2£, jWW«c»Jg, tffRJfc, */h#4«i»«5^affioR 
RSI 40 (±IB#Ha) 

4 2 i 14, MiE^f^CO^jg* v (2 0C07K— hv-^fA 

K*rLTffj9 0° ) m*jEi-a. ies«t(* 1 4 o 14, ^ 

K#Jl-¥Sfc (< 1 8 0° ) <?5^^^ttl^ixfc^:T^)t 
Sr. »ffl*aji«*TR*+U (Mo= - 1) , l^CO 

wcttttii-s#«ia[ffi*aEvs j 

TOfeWt&tlFlcttfiF LT, 2 0tf>±Rat#l 4 2 1, 

i 4 2 2£m-sw£ LtirtL, m-*fcnm%t<7>t® 

&<Dj&&ittfcl 4 OT'v— /ULT, tttft&2 2 2, 2 2 

4«r«^fcft«*-r tr^-f 2 2 0^«to:Ht§ 

[0176] 2 o<Qf±J$t/tf— h 1 4 6 1 , 1462 14, 
20<7)S^-5»^ LV«^»ttl^2 2 2, 2 2 4-Cv- 
~-/L'-rZ£?lZ.7Flsti 0 ttttt&2 2 2l4, rmiTO 

yi/tRRS14 0Citt5o fcfciat&2 2 4l4. ftffi^r 
*i-Si»R«t(*l 4 o *>¥*&*¥*?«#£ LtiRttl: 

[0177] 8£®##Jg^ OS 2 2 2 , 2 24 COP^ffi^ 

**Q;Jl(4. Rttttl 4 2i. 1 4 22. 14 0<DR£f^ 
tt5M^2 2 2, 2 2 4(7)^1^*^^60 ^i^l 
1^, ±X<D&ffifc&t&& 1421, 1422, 140 

/h -T 6 ti ^ , «r9J fcBIKaS&fl: 3ft>f^* * 6 1> JtT 
14* V ^X, V *mtA*t> -<D£o tum&E&t 

^^m^x zzt a*x# 5o 

[0 17 8] afi*ixfc^^^*i*IHI»o^l««-»ift 

fi7-<yu^*!iaffi««*K^ffi (HI 5IC^L^®6Q 
R^«d) ^MUt)J:v\ WltK2 2 2. 2 2 4tcS 
toVi±.mZM&L-t oliiaoT, lii^^Elt^yy 

^SI(7)±3i^/L,^-^^|^DE^, (#7 

535, i^7r><r*ir) <7)®jf^^CT, 4-1 
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5 %[Sj_t£-tt* r t fcT^ So 

[0 17 9] (g}l 4 11, t h 1W2 8&ffix.ti, 

2o(D^ MLE- I <hMLE- J &tt&1-%k. ffi 

\Z.&ft-tZ>m&\*, tT^-f 2 2 OlCjzoT^^tL 

2 0 0|C < fcoT£^£ix<5$M8eo 

FI i /3St?ttt/tl^ 0 r^T\ Fl i 
^W^(D^^^<7)^W3t^tt2 8 i ^o^isi 
[0 18 0] -v/U'^-^ — hML E — Jjf — hML E J: 

hML E — J te&^tt&tj^irft-So 20 
10 1 8 1 J JRUEWl-ra:. ^<DmW{zm-3< 2tK- h£ 
fc^-r/U^-zt? — hMLE|±, »4 2 (^*tf&M0RS 

Lri»L, B&ky^tf* h^^-rXtd^oT, -*vl^ 
tK— hMLE^/V^i 7 ^^^^ h^^C0if^:cDj^# 
(increased bulb and lamppost shadowing effect) &i& 

fromftXV. bfc$ti*cJrV?T4 2 2 

Oas&^&So &oT, v/^-hMLE(t 
IC/J^/^/L^ yls-fit* (LPRFlMtf LT) 30 

[0182] iai5i^ 2 (Dmmm 

te, £T&#8SS&2 3 0T^#3&Gr>fcii#tfcr-A ([gjr- 
fe^^iX^m^^All^/r, «/r/jlLG231 i <D 
tfeOft£i££LG£, * (R) , * (G) , W (B) 

(D^^^/ur-ia 1 5 \z7fk i,itm-<n&mm hopi « 

t-m^^^o &gJaSCT, fe#li|g&2 3 Oil, 

^^i^r^Lt) ffl#f&2 2 2 % 2 2 4i:*y7'yy 
^ (bounded) £ t>-c#^ 0 fe#«S§2 3 0, Br* 

te^oTv'-^if-*) , WiEVs^tT, 
f^COMLE- jaMfc/S£*l* 0 $r£L< teLGI2Ei& 
sPI^fc*), ^cOAlt^- h (S 1 5 Kttia^-tir-n 

^/U^— SMBa&ttWb/B (etendue efficient angular so 



dependent, energy density function symmmetrizatio 
n)<D$^ABT£^A>-«3 9 , ^ABTLE-J^ 

[0183] o 1 5 i±, &m<n#®mm\z&frti&* u 

1 ttitt^tL^3*:^#fefcf— A (R, G, B) 

a*, 6**^111 2*OAIt^- h I P i lc$k#>bti, 

#ttjtt^- hop i ^LGtuatm 7 6 i ^m^^-fr 

6 0 A£t#- h I P i ^3t6Eli, &#8£S£2 3 0 1; (#J 

;U*Ja#T3«£*#t(fc( index matching fluid) Sfcli^A' 
I&S&2 3 0, Aft^K— h I P i ££l«ldJ:o-C#B£U 

[0184] |^16»L ABTLE-Ki: LGLE-K 

m*. lo©@|:/7lt ^l^^jSg^jd, Y\n*isif 

^^.t^MLE-KaSlthtC^e Ltt^o ^2<OHJ[g 
0y<l. LGLE-K, ABTLE-ktLT, ig^^-ti* 
1Z.tJ-y~fy ^C^^t^WL^ (matching coupling optic) 2 
5 2 SrdxfcABT 2 5 0 <^j££f$LG 2 5 4 Sr^LT 

[0 18 5] (Ml 6Jc^L^BcW2^S<±. ^ctil^^2 
4 c: , ziEJ&fcfcJSo E S s €r«BB LfcaW3tertflO*«(inne 
r envelope) 4 2 Sr^TL, ^WffiE S s H % 
fcfliS^^ll^oJtgCenergizablc)^^*^*)^,, ~<D 

- u-«r^) ^{g^Lfc 1 ?. ®be, ^-<^ h/u 

[0 18 6] mi 6tC^LfcMLE-K29:tfll, 1216, 

So -tntt, &ttj®s, ^*2 6o, i-rowih 1 * 

/U^-li^tt^r-t try-i' 2 6 6;6>ib. 0d#t^-h2 64 
^LTMES14 4l^il (j^ttL*:^ Kfc IT 
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^g^E (semi -perspective way) "C^ Lfc) % ME S 1 

tciccr, w#t^-h 2 6 4 OTi^ifc) 11, m 

*vM»ffi£:firu i££tf#2 6 2 a5E»an<0ffi«S:** 

10187] H16I1 ftttiffiES s W«t L"t\ 9 > 

X, ^«4 2<o*BD^ffilc^>£i-*- t fc-e££ Q 

[0 18 8] ttf*Jt««2 7 0,2 7 2 It. J^tti^S$r 
SfrjgL, K»*irtry-f 2 6 6|Citi-6aSra^{ifcBSr 
H*i _ *3t*5>ICtl[ffl-t"5W«ttH3£W(electric conduc 
tiveholder) t UT^Lfc 0 8K^rfi<R9 >^B*f:* 
7" All, K*t(*2 6 0, 2 6 2^|^^^i^yp^ 
^ 2 74, 2 7 6 tLTH&Wl^Lfc e ^ft^CD^n 
7^ 2 7 4, 2 7 611, K»2 0 5d»e>««2 

7 0. 2 7 2—. t*i*A'^-*Sx.a. £<blC, 20 
W«S^RlWffi|aS:H3eT#, 9«9E«(field repla 
cement) t>^& ft 09x.tf, @H/p 
'^ 2 7 6^tt~fZ>{tLW.&&;#>Zinm-7 ; 7?2 7 8$rW 

-Fa j: 5 l*:. mm2 7 oonamij:, 

fc p dl 6(^tfcMLE~Kfi, Rtt^^tfT 1 ^ 2 6 
4 2 6 611, »J«)#*Lv^MLEC!)SM«W$SBrt-CKH- 

«»4 2^ **<Bfso>MLE-^aia-rsj: 

[0189] ®4feS*E, tfffltt * 2 6 2 II. t> 

US»4 2 0**W5E**r«iEi-«I.tfcJ:oTB8* 

(77^'/sV) t:*MbU tttfft (**»2 4teat 
LT) **®R*t«: (flM»R*fcfllphn^^u) 
oT s (jWM&36(off-axis aberration) «r*/hJC-Mx 

1 6tca*LfcttfflffiES s^^^ift^f^,, 
CKD&ttiSlGOte (source ioage)ll, $ffitttfMU&2 5 6 40 

#»*WaB/fl«ESVSR«r»j«i-6ffWHSk 
H«»HU ±S#ti*2 6 0£rfl&atih* o ^fil^ 

&) lc»o^3act*^>gaMMI^J:o-C, r<OJ;5^t£3i 

[0 19 0] 0UE2 5 6A5^SWr-4>5^«>, ig 

6 2IC < toTS»«$*l53i^/l'^-^^< <b 
AMI, i»i2 5 6iaoti»$H5o ML 
E-K«±3i*y^— finBlillVK ^j5>60$5fctf5&5 so 



[0191] &oT. j2R»«:2 6 6(DSMt j&tfj 
^SOttJKDfirail, Iffil^tHItLT^^n^jgl 
JM2 5 6*>ggfH«fc3fctt*(spatial fill ration) 
ffittS€S^^^®fil(col lection etendue of illuminat 
ion target) "T?jfe* 3 G 3teS&d*iS5VMB<g\ roSg^tf) 

8Sr^tfSS®^b, h SHED ±7 W/ 2 (^82 

4 2 afgvii&ft) -e, *>f*f">4&m&m3jfaiz* 

h-f% 0 ^4 21c. a-?-** m 

fe^-fe^ hE«D^-W/2^ll^-7-fey h£*x.5 0 
###ffiffiii/#«E S V S J II, «U£2 5 

6<D7c<0KBSI<oW2«w*#$li:/j:-5 o ftoT, »£tj 

asffiSjEs^MLE^tb^^, *?i2^fii«Ta*wtcii 

ffia»*OLEI*tlW<, *BB«(inter 
mediate target) COEt ^Sktb^ffiSl (source etendu 
e) J; t> V\ oJOEr" 1 »EsT'fc6^ 

^ (^7^ K0fe9tt, -yK-yp^x^^ 

fflLE, ^ILCD^PLE, *^r-<^Si»**T. 

tZ^Yt. wOitllV^o-tSJTSWtBlc^S. ML E 

mffij&vthmms 2 8 iztt-tz&mm 

»**t, BfSw*J|tjB8|JWHm«**c«-L'C, MLE^ 
^/f-^y hSr**:*ci-*. IPJ«lc, SSSttlfeSrEHlD 
*5W/2^aaWlc^-7-fe2y hi-Sffi&K*5*>S»frll, 

II, $>"!f^^r> - 7>f7>>h7 >-^, ZlSSSS(dou 
ble envelope) <DjzmJl* 9*^*7 4 Kf^T'Oi** 

[0 19 2] 016(1, ^|I»I<»^ttlHi|SK 
±, oi 9D^0lcffig-c#£ o :^OLE(i, 

^w^^/u^-*mofc^^¥ffi^«®±«ciii£bn 

Tiai^i; >?^L<Ife^i-^i:9t-, hit 

I? ^«^lC^ft Ufcgf^OME S144IC^7^ 

5 r i: J: o T , J:0«ttfc^/u 

»Wffi/flcaESVSK^)«ftLfclifia©ft(quasi- 
image)^-t-»2Scm^EVS' K~e^ Lfc 0 
7C<O^J2!2 5 6lC*12 0(0*?teS«Jg©«i:^iOaWH 



(34) 



&ffi 2001-42433 



65 

[0 19 3] S&2j&fcij#iaEVS' KftSiffSriSlOffi-e 
Tt^<t, tt*£;h,fcfflfaM«fca^ jftttii&ES VSKrt* 

r<0|A±. «^gftMLE-K07^-;uK»ftll, ft 

10 19 4] LV^i8Klt*2 6 2te, Uttfttttttf* 
»fcbfiH«d**tf>S*4 2fc#LT*^*lcEltt£*L6 

tar-fca. ua>u »***>#fc*fc, abt2so^ 
[0195] $ <bui, m 1 6 1 , vsmsMw> 

5*:#tc. ABT2 50i:it fWJttjfrfrTJftf-- M 
P 1 , ttj&t*— hOPl aHSfcrfbS. ME S 1 4 4 izm 
G-ZttAtttf- hIPl coffi«**j»*«:$ fe«c|fi]± 
£-t»:£7t#>tc:, mn&Alf#— h&J&g&as-fcwgftffiA 

A*t#- UPlli, !Wao**ftjR-eaBttt:^i±* 
MES14 4^f,fI^t-5,ta(^l 

at&fr-c&tK rixtta*a5Asio«ft^ < t5ffi«a 

*£ffi#LJgffl5<7>— ^J-efc^ 0 ABT2 5 0^ll +2! 

[0196] jftfit^^^^^^acawtt, 

faCO? J 7 J > b&£r<Dm(se) r- shadow i ng) £ o T , 
(area reformatting task)(C&BL« SJfS#)S£<D «£ < # 



66 

KfSCT, iftAW^tUt, T**/u:7 -r * * • 
^J y^V ^i/^t^^§S(anajjorphic coupling optic) 
■*\ Tj-*eA''7 4 • /^(anamorphic tapered) 

[0 19 7] HUi£<D«fc5lw N M^Wt5LG7^t7' 
(acceptance area) ©JS^rWft^y X 
Aj»*(local prism effect) 5 fcf— A*|aj«ife*fe 
10 (beamredi recti on task) £H?a-t--5&>k5;£"feri 5 £>£p 
rai6tt. IilM^ft<7)MES 1 4 4|£lSffiSt^|Vft 

[0198] ro«w^gi]o»*uv^jllS«w, 
$*eas l^^iiaoTi^/y x^^j 

20 fcf N — -k£s^|$&(niain beam propagation axisj&pt! 

»^i-S) ip^ WWftf— ^fia»*rt (B16I: 

ASHc**«ft»iSJi«:»*L, if-*filM*fl>JWr 
30 [0 1 9 9] Hi 6 «rST/#HB"**<5c:, :<DLG7^ 

^2 5 0OWMwMlt n»**+6J:5^»** 
ix, ^««CJE&DT*f?^U«TfiB<cLG2 5 4^*y^y 
^^"rSct^ld^^nT^t). LG2 5 4I1 — ^(7)R 
JWWrffi t £ffftt£$ jfeBi (perpendicular terminated 
acceptance surface) A S 2 Sr^-T^o teOfcb«t»tt*r 

»jo»*Lt^«i«fcuT, s»tt, i^NA, mit. 

5 2H »»ftSrtt*r*r.tlcJ:oT, tr-i*tf>£j£ 
40 ^^(angular divergence) I^I^PlC. 

2 5 40^®AS2fl :^LGLE-Kffl»@ST 

[0 2 0 0] igAnSK/NAjS-frflMi (matching 

function) ftt^Kftfltett* A S 2 €r> LG25 

so WB^lt^^r^ffl Lfc 13 > MES 1 <tAtt®AS 2<^ 
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Z>o Z<DftW<nmm\cmbtlZ>Zkte< . LG2 5 0 

^^$i£<Gi£*t~<5 LGLE^^L GW^TifcoT t> <t 
l\ £<bf-, LG2 5 0^2 5 4tm ««/NAfc 

^^.T, lft<CLG2 5 0S:«J*T^-5. 
[0 2 0 1] H16I1 i&^x YmM9>if^^9M 

Wi-s*ifet^Lr*5?>, &£fa£cr. abtsh 

y^M2 5 2«:«It^ dixttttfc:. ffc*<BLGL 
ET^f££/<£5J^±lC, h£Wfia9!is|W®#«* 

[0 2 0 2] wro»W<o«J34aDrt*SrttfflUT, 
^^fil^Srtll^®^^tti2^ (generic volume or surfa 
ce source) K*tLT, ffiftab*«) «fc V^ife-CttfiV ^Sctti 
aR«rft3RS«5#tfe«r^-r&« 12 1 6 Lrt:$r£ Li^ 

ttfflSS<Bl«rrt\ ttfflBWiilCtT, MLEHGL 

[0 2 0 3]feil MBtt 
36«>CCST*€:2Sttli-5 <fc 5t-Jt.aL£«fc ;dLT, 
wt\ :»^S:tot, «SeD»»*LGAat*K-h 

H5^^^^eafflLG693i^/u^-S|^A«+^— h I P 

[0 2 0 4] mft<Dffi#}j&&Jtt{*t:®im-tZ> It^to 
(Bft*«)fejjtt!MfcT S J: 9 &*ttftfei?2afcM le^ 

[0 2 0 5] ^W^<!03SIJ(7)»-*Ut^ffi«"e*i, acta 

ffife© b«t w l e t>icft»fc# *. z<D%cmm 



[0 2 0 6] mi 8 f±, /3rJ£<7} A B T S <t Lt-^f 
-/<SILG 3 0 0fefll^«BaS»*7^SM (L 
GLE-H, LGLE-I, LG LE-K<bf^8S) k 
LT\ m%Myt=.l'isl'M (LGLE-M) Srttlftftl;: 
^LT^6o Si 8<7)St£ti^SC0SctH3i^^-|i, & 

ttfc ^^^vSRiS! (H#T@^) rt><bSc 

ffi$HS«t9lC, CLdX'te^L*:,, ^<^«l£^tt2 4 
10 n % i/x^ix^2 8 fcKX+S^fiUigBfiSJ'l, 

s/hffi«D*?w/2 (W3S»J:5^) ^Wta e r^Sc 

tfJtS E SSL 0>^¥&ft^<Dj&mU s R R S 140 
BLtonm. ««:K*5UfciEa*ka<ttlEVSM*:»A 
L, EVSMI1, SOME S SM<t*H*]L. fA2 8l^ 

[0 2 0 7] C C S -M. 0$ !3PRS142(i, 
20 i^^^CO^tib^:^ 2 Sctti^fiS (secondary emission volu 
mc)EVS* MK&# X :«EVS' M tt, ^— >^L 

G3 0 0rt^iaB$tL*i5^89:W-ra. »S»#i4 

0 li, M L E -McDffift^— M46|:LG3 0 0 £r<g| 
5tfc. 2 0©Kltfl:Wtl4 8, 1 5 2**btt&0f 5 iS 
£ixfcE3t# (LGLE-HtW) tit, Zr-Cli 

LG^, 3LJK^^*7T-Y^A4taK- h€r«^fcLG«r 

^ffi-c^^o ^k*cjscx v z<offimm7 4 ^&m** 

LG 3 0 OCOAttSI-ffiBi-aC^ t>T*#, S**#l 4 
2 0SAtK3A^ h/HKftMBWtt(specLra] band 

width limiting property) £r^Ti~£ w £ t> "C# 5„ 
[0 2 0 8] ^0«W^flJiSO»*bV^|jlS«0±*a 

1>I4, ME S144i\ f-^iLG3 0 0 <D AWBffiS 

40 E"J*LG3 0 014. H18«C*3V^T. afflftSiBtta T 
#** 3 l 0^N9«>9[nftfiSMtt^?^ K*mi(l«r 
refractive cladding material) 3 1 2 £r^Ti-£>^— 
7, f-^lLGtLt^lfc, »$L<liLG300 
Sr. ^QZ&^^-'JfrtymffrrZ Zkh-VZZo L 
G 3 0 0 ttf-^i L Girl^i; 5 WiSrt t , ** 
S-tir^ftf— AWggcMES l 4 4^4 I F^^L/ < ^:v^ (=* 

r«-»3 i o HG3 o o©»ttaa«r*idj:a«wtt 

ttHSf»*«:l»<) o LA^L, MES17 8^HL 
E<£>iai£l£*3V>T, LG 3 0 0<O»fffiffi*l4. fcfcf— 
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<Mx.\l. mi 8|C^UfcJ:9^^LG3 2 0 i) 

rS&bfcMES 1 4 4j&>kffi«j»apOj;ivfr 
8rCft£Jfi& U 116 IC^ LfcLGLE-Ki: Hiift 

[0 2 0 9] ME S 1 4 4^ff)LG3 0 0 60 10 

mmn. l g 3 o o ifciaa*^ iv^**si: 

LG3 0 0 C0A#+P 3 2 2 CCS- 

ii, ia«4ktb$^L-5»fflaRojfe<DtK me 
60 20 

[0210] rtf)$£$ltf)SiJ<a#3i U^!il&#J-Cte. ML 
E-M, liSb^ltft: 1 4 8 % LG3 0 0lt A&MRlJtC 

[0211] KW* 1 4 2 <aS-«jfKiS»lcE« b£?£ 
bT) Rft^T 1 — /<ILG 3 0 0rt(Cft*$it5o r<D 

[0 2 1 2] Ell 8l£M£<b, ^^{CLG(-^<5t7 
T^ffJt^-rA^ t^lCMLE^, #CLG^ 
£>3fc£r§ftBt6— o^fctefi&cOLG 3 2 0 i &ffi%.1t 

b*: 0 £ <bt-, ^^X^OM"LG 3 2 0 i <DttJtt#— h 40 
OP 2 - i <nyt$&3 2 2 i II, UvZfV 4 
0 i t^b-frt, SJfcbfc»i&g«fl!«T\ 

[0213] p^-, aaj^^-hoP2- i kttfc-fz 
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[0214] dl9l^ LE, o£ «9 

y->-9 8±|C, aiaS*rit^B«(transmissive 
configurable target) ( L V 1 0 0 Xtf £tlZ>) <nffli& 
&Bt&&&TZ1t#>fem^bti& PLE-AB to^trffl 

[0 2 15] i^MLE-ABIl 12 1 9 -Cteg^ltt 

M L E <&H««j^jK fc*>3P»£-t £P*$^<£ffli-£ C 
MLE~AB^#±CO^/h®^etLE3ft 
i&^ta&bT#7 — — /H lOSrgggU 

ias dt f- ^(Dmmm^(om^m-<^n o ±^ 

^T"^(beam cross sectional shaping/homogenizing o 
ptic system) 4 2 0 JbKjft^-*-*. Ell9f±. ^<7) X 0 

teit¥&4 2 o<DMti,x. m&cDt.tzn&tezm'&tt 

(similar or dissimilar matched pair) t bT*?tfi££jx 
ft, gll/yX7K4 2 2i:g2l/yX7^424 
^U^5o ->Xf A 4 2 0 $:Mf SS'JW^fet U 
Tf2, ffi«»^-*fctt©«f U->X#(phase grating or 
diffractive lens pair) £r4£Jfl*t* £ D ^*"rJ*4 2 0 

tt, lv i o o^<nv-*Mft&mz&m±£*)m&-r 

>5ctpl-> »4 b< &\f-J*4 0 OOBrffiSrSriHEU 

$W*r-^4 0 0<DBrffi£r % LVIOO^IA 
S L V\zm&£ J &Z(D{z.'&&~D 0 

[0 2 16] LV100 (Si§MLV^0tJ^-f-5) tt, 

^L<«, fiStttr— 0 0i*, (^SJC^UfcPLE- 
AA<OfigJttr— 2 2 £l*Jl#9, ^rt0^5t®ASL 

[0 2 17] S?^yX^4 3 0ll LVIOOCOW^? 

>9 8±{CM»^^^o Ml 9\Z 
ffilsftkolZ.^ &&lZf&CX, !/>Xv'7fA4 3 0^ 
-OCOi^y^^^-j^ 4 3 2, 4 3 4^^1, 
•XT-^4 3 2$rLV3fi^{^ia©UT, LVlOOCOtH^ 
5:^26, V'7i<'XT-J»4 3 4 Sr->J^7 L ^4 3 2 CD 

[0 2 18] ®^S^COj;V^^<DMLE-AB<b, ^ 
bT tr-^^^-^^a^^-tt-S ^7i.4 
2 0&&im-rZ>Zk\z£ 0, PLE-AB^i» 
SC#^n^ a ^ VTj#/l»m&t (critical i 1 luminatio 
n) (LVfC«£jS^«<) fi^S-frfeft^U^X^ 

T' AB t fiT7sE<OM L E - A B <Dm&\Zffiffi%}&#) 
namorphical ly heam transforming beam homogenizing 
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system) 4 2 0 $rte^i"^« 
[0 2 1 9] 13 2 Oti, GOgjlSJLV 1 0 0 <£>U{fc 

aPLE-AC^ftlcJUv^Jx* • CO^^<7)SU<73$?* u 
V^li£^£:?j*LT^«5 0 P L E - A B t P L E - A C<E> 

$LG44 8^l^ '>*< fctx*^^ea»IB 

LV^MLE *tS«W 1 O*»6»3l«bfe0f3e 
OM L E - A C WttJta/J^affiiKO^WfCffiS-t- 10 

[0220] LG44 8 (7) Att^— h I P 12 , Wli&<D «fc 

LE-AC^ia^^-frfc^tt^ U »I-J6UTNA» 
ffcffc$iitjAtt$l8l(NA symtnetrizat ion auxiliary input 
optic) (ABT) $:WU mWWrBtt. S(S3«)43ftK 

fco #3Bfc:j£CT\ fi#*8^.fcV*(polari2ation sens 
itive)LV10 0<7)fc^{c, PCS (0 2 0 -ete?n£*L 
Tl^fcV*) L G 4 4 8 ^)tblt ^ — h O P <t L V 1 0 

0©S*ifiA s LV«)Bli»8lc#A-C*, ffifecn^Jft 

[0 2 2 1 ] LG4 4 8*>Htft#- H*, Br£«>3S|ft# 

y^!I^*¥«»4 3 0ll, U< I2LG4 4 8 CO 30 

i&m T-^CfeBi^Pfl^ftft»fi3Effc: (spatial frequenc 
y intensity variation) £rfi/N£i"5 At "o, LV 

1 0 owgjitffiAs Lv-cas2sra«**«i«»t (■» 

<b (p i xe 1 a t i on) ) £ 4 < -TStJIb * 3^fcl&7)S ^ 5 4 6 . 
®^$^S?^^X^TA4 3 0|i, LVffl^£;gi 

«>, y->-9 8±\z%>mmzm&£itz 0 mm 

tola*. LGffl»ffitt«*$*. «WMfcU^*y^y ^ 40 
ge flattening) l£ 

[0222] B2itt, «liKft:^reftllMtB«(&4>ni 

ST' AD<D{flk IT, ^ft^LV 1 0 OSr^ffli-S 
8f*i^i?yAD (PLE-AD) 0>»J0>#* 1,1*31 

^MLE-ADIt «gUlwa-fr*-frfcA«JK- h I Ft 
ffiW*K-hOP&flt;tfcLG4 4 8fc*lc««"f* Q Dfl 

6 0tt, fly?*) > k tt^ffl L, so 
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T' AD, U V 1 0 O^IAS LVICLG 4 

W*4 6 011, W^^/U^-e»«4 6 5 £2ff£]&& 
t**nB4 6 40lflft-»tt5I *HJ 
g&T* AD6QS3t*^l4 6 6 <b-ft£-t±"C, mitSSfSfc 
^0LOUT^ L V 1 0 0 C0§#3£»*l (output dive 
rgence angle) 0 L Vi;:}g^$-gr£ 0 CI ft £ * 

ffiB-Cttffl U hOPHVlOOIt 3fS«D 

*HR©4 6 4 0±i4 6 7±|d*5VNT, ft^MtOM 

4 6 7lC^LTl^fi4 7 0t, LG4 4 8<Dfcijat 

{£oT, 9fS<oli»J£^:tNAja^*s^-et^o rcD 
*j/^y o49S«tflE4 6 0»BftKfl 

tt» (H^-fri') *ffl«t#- hopcoifi^-e^ffl-rsr 

4 6o^ii/vx, o4?>>t-«^a«i4g:ws»*HR 

fcrB/fcLyhu-^X^-f £ 0 Mfti^Xifcttu-vX^ 
Slt^u^Xfl, LEIr-T X^{S^-r^<7)^^o 0 
[0 2 2 3] f±UH#- hOP^lC, &:*£jh,*:Srtfe 

9, *i«*SCLOUTIj:, LG4 4 80»tiJifiES 
L<B£W|4 7 7 t, 3fl£«l4 7 8C0^tC0° "Ctt:4t^J& 

O^^4 7 8l:^LT9 0° TttftV^IlT, L G <D 

IMkW^^— ^«r£fejatT?*a. rtf>J:5 4i®o*:(biase 
d)ta*t>K-Mi, *yXy o»**r(HS* 
<bU 3fcfc/hffl«>ttttas?MBU:4*. *fc (B2 1I: 
^LfccfcSW , fciitttf- hOPOtfja+ffite, »«I4» 

[0224] ^r/ia 2 1 *®m-rz> t , @^^tt^r6i 1 

7 0^J6^f6]iC*)6DMD*7t»iTMA<O^:#t^LV 

4 3 0^^.fiJfflLT (|&4 7 9^l/yX||64 8 0 i:l 
45) , -JRttft*iai4 7 9C*5LvasKJtLfc*Sr 

m^r , ^ y 9 s ±jctt«-t--5 x b izltf u 

7t c r<OP LEg2:*HcJ;oT, ^26^rf^OA^t^t-^L 
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[0225] #3b\ mRRftfttevwttfrvic^ mm<o 

##*Lt<>»£fc*>0 (0 2 3£#!BLfc*sfcTreiCtt 
, S»#4 6 0lt Ud^^&tfiESfctt, L 
G4 4 8 0ffittaK— HOPiSffORfBuvXSfctt— * 

[0 2 2 6 ] (32 3 ft % P LE-AFffl(7)r^%^<DglJ 

®S8bsp<oJ;v^MLE-AFwtU^li, I-LG4 
4 8 0A!t#- h I P 1±IC, ^OTl^fp^o 
Mi£T, £AJf®^AS 1 6 
lin^fl ^^t^t^lIiA lout $r^i"^ 0 L 
G 4 4 8 <om*ttf— hOPUt ^T^SffiA lout 
(DtkmmE S 1 5rWt^ 0 tttftsK— hOPl *»fettl*tft 

e i o u t x-mm-rzitn. *yryy^**«B6 2 20 
or*m*btb. iRjRfar — /i*6 0 o-cWfiB 

fi*-f-;i/6 0 0±C*3K$^. ^y^y^ftW 
§§6 3 0te, &*>f — ^6 0 OSrjii&Lfcjfctf— 
ft, 12 K6 4 0 WAM^- h I P 2 ±»r%»#| 

0 2 i n nr&JKSHira. Att#- MP2 tt % *r»3t« 
3i®*BA2 i n«r«x.feAttffiAS 2*?Tt~&. tti»# 
— hOP2^W»*fl 2 ou t-cm*ti-a#M\ #s> 

>^**«*6 5 oTfttotn, lvioo<dw#j 
s^aslv, o**>m&<D*mmtonmT' af± 30 

&§§6 2 0^7^*16 3 0(D— g| 2 3 fC^LfcP L 
LE-AFW61»*DEtt^Tt53ft s , PLEW 
[0 2 2 7] ^l:, R»ffl*/tfiaiiiS!LVi o o (0 

4 3 0-Cft^^ LVlOO^tUM^S^^ 
5o TVKUT^^H. J. /^ry^VF^i 

WIHB4 9 6 9 7 3 o*-c»w*ixrv^±rt«eotta! 
^y XA^H«^wsu<c*^*s'7 p y >^mme 5 0 

ffl^lS 0 2 2 75 0tra$nTV^*y7' 

[0 2 2 8] ^ V *A"HMt#a£(cr!tical illumina 
t ion scheme) ( L V 1 0 0 ri*£gi 2 3 ICtf Lfc £ 5 4 ifR! 

J&s, ^— BBJt** (^u>X^t ; A4 3 0WA 

£t kT — tT/U (entrance pupi 1) 5 fc<7)-C so 
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SB) «;ra«i:«fflLT, l«»fli:j3V^TPLEOKtt 

[0 2 2 9] PLE-AC (1220) i:PLE- 

AD (132 1) 11. PLE-AF«r«iMfcLfc£»JK 

y-fV >^**«»6 2 0**113 6 3 0*loUftffl 
LfcV\ PLE-AB, PLE-AC, PLE-AD, 
PLE-AFW^tlfflti 0 
[0 2 3 0] Jfc*5, l3:£A,<t'tf)P LESW-0>»«\ ftS 
0 l out % 0 cw % 0 2 out 0*9JJfSE«>rS? 
■^^(azimuth)ftV«Ctttf[ff L*V^. L*»U LG4 4 
8, 6 4 0*5#*^)3i*/u^fi**|l^ia:afU-C»»5ix 

U r^3BW^VKo*»i7>»*UV^jtJfi«T? (HI2 1# 

So 

[0 2 3 1 ] ^SlciSCt^yry ^*¥*«6 2 
0, 6 3 0£«*fcLG#^ K4 4 8«rtt/flLT, 
>f--;U6 0 0«JjJf«*Ja«»*«r*fefc*»T**; - 
J^tC. #LG(7)A^^- h I PtHJJtaK— hOP^I 
MSC i in % S C i out tt. j»ft*«W*©BI©* 
yXU ^^*r*a{bt-SJ: 5^»^-TS. ZhlZ* 02 
3«r#B8-rs^:, <MHHEtft*rr 5 '>* 
<H2o4fc(14o*5. if, LVlOOWAlfti 
AS LV— (OUJWjK— hOP 20*yXy ^frBWH" 
JK^hOPU IP2tfe^^^6 0 0W 

ra<o*^xy v^srKW-r*. mle-af^ 

tfcLG44 8<£>Alt#- h<DfS\<D#*y 79 y/Mk 

[0 2 3 2] RtO*LV 1 0 OttV^i'tlfc, 
#§II£fc (characteristic acceptanceangle function) 0 
LV (V) SrWf^o 7v?v^^Tlirim BMtfcT 

~j*<D^*j^~teWfokWL&1rZ>mz.&\i^X* lvi 
0 0^ft^toffi5fctt(opticalpreference axis) 1 0 4|I 
»LT»t5. g:3fc«l§*0LV (V) tt, Br*©L 
V<ORH-tBS»*IaIT«»W^«IU, PLE|:S#$ 
^S=3>- KC«B»WJC«fiFi-a. ^oT, PLE 

y 9 8 ^ P L E ^iS^eta^D E C>Pt L t , LV(D 

[0 2 3 3] BMtaK— hOP2t §3tffiA S LVtf)fS3W 
*s/«Xy ^^tr-AiSEaE-rS^^^ 6 6 
0$:M(^Ct^l, 6 6 O^iiig^^S J: 
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10 2 3 4] 0 2 3 (CTFLfci: 5 \Z % Z<D$&W<0%\<D& 
*UV^*tS«"Ctt. )taj^-hOP2i:LV10 0W 
B»*y^^ (6i«*DE) 355»ia^*ix6J:5 
Id, ffl##-hOP2<^®fll/£SG2 ouc €rS^f 
5„ **5» «x.lfDMD^TMAt^oyii, ^<od>W 

14, S«ffiASLV^*fc4 8 0a:spfT-ett3teV\ dix 
<b?P$&£\ »* U***«*6 5 0 tt, "Vt^y^ 
/u-^(Scheinpflug)" ifcU •? Br£ 
«1ES2, MASLVIt gftffiASLVJc: 
*5V*T. tt*ft£tt*dftfeifcWiHAS 2<0®*355, 

o£$#^ y ^-f */u»*t**o»^-et». ttBMt 

#*6MBte«* 1 0 4 KfttffcJSffefflAB T S £ UX««g 
-T-5> 2o^S^t5Ri§i^>X6 6 4, 6 6 6M 

LV10 0(7)^<7)^gi^flLV (V) 

[0 2 3 5] 024I1 M^ar^^^^¥tC^tUT, 
hOP 2d^^3tffiAS L V-s^^lT— A • 

^ >^ • x^u^^S^ 0 l v (¥) 

*ft*&5*»ia«:a*LT*3*K ««U4#3*tfjffi5fc« 1 0 
4\CWffV$>Z> 0 ifctttR 6 7 0 &/h&ftR6 7 2i4 v 
6 L V (V) = 0 LVri^ 0 L V= 1 5 

0 hlv=io° -e*>atr— j»«:*l-cv*s 0 AM*-? 

^4R6 7 0CB«U SW»T/hi4H 6 7 2 (Clffft 
"T6|»R6 7 4« % DMD^ffcttTMA^LVl 0 

0!i*Ltf, rO«RStCDT^^ftBa*6 7 4 14. 
«MM5, O*0M (?=9 0) =1. 8 9'M (0) £ 
^"L"CiE5fi-5 2 0(ORfgfU->-X6 6 2. 6 6 6$:^ 

-Afe2^jg^$-frSo 4*J, *RJK«6 7 4tt, #H 
WffJB5 4 4 2 4 1 4^-<7)DMD^^/<yuytc:^LTia 
«LfcS?v^^ 6 7 5<D*£$£$&fgK:g§£&LT^ 

W-TSo «oT. 3f»«*«T-CI4, *y^y^Jt* 



wlft, o*0**tt«ffelftl0 4^SElSrs*l$l<D3i 

#jspDE£r&:*:l£i-5 0 
[0 2 3 6] Qltm A S L VT-fSUW tr- AO»ffiJKtfc«r 
fcfcfc., ffl«ffiAS2l4, ^yzf\}>^±^ 

L V WO Wf ffilciB-fr rmtffc fe ft V \ $ & ICIEJ* 

It, a«ttfcWf®€rJi.ttiL-C, ttiJtffiAS 2«r*liaic: 

ft<OfB#£, *ffioj5fe|»*ifii4 8 0^-f*li#«r*l» 
U a*BA S L VO»riio»»«/x** $ tJUiR, *3 
.t^LG^ KtttbBBES 2 *>£r a* LT 

R $t ^jt^ (maximum half cone acceptance angle) f4. 
20 3t^6*jffi5fef* 1 0 4 |£**LT¥ff Id 15°, 1 0 

0 t U ietBES 2 0«Jt«F»cttJ^Rai^l4, 0 2™ 1 
= 3 0° <b-r^ 0 ftib\ ^ttf>*4i»*W^, 4 
R6 7 6 tfiJURjttfcS. 

[0 2 3 7] tc, ^ y x^*/U«St^<Oi& 

«\ fSLGTOffiES2^U«, * 
1*1 14, 8iatf-5g#ffiASLV, 5p*&A»ftl7 0, ft 
i&gft^flLV (V) &ffi?Ltiffife(DLV lOOCio 
■C^^«fc3E*tt5. #cffl®ES2l4, ttiftt^- 

50^ w^j*- h o p 2 <oRtn4. mxmmz&mik l 

40 ftrtixtfft&ftv^ 

[0 2 3 8] LV 1 0 O^MA S L V-COiltf- 

a^xL<b*x£ 0 *(o»j^>»H-*«fe(Dv^<od»f4, -r-cic 

(AW77>f/^tt}lt77^^7ymn, LG 
so 6 5 0 tt-*»*4kjft«r* UX^fflt^ <t 5 lc»tH-«. * 
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tm&<Dmt*i&mm e s 2 oaa *mmz-tz zt\c 

iittL p— • Ltatg^f^wt 

SrM, (phase grating) ^fl^^^^r^ ~ 

[0 2 3 9] r<0»W*«fflUfc»StJ*»» 
fLG»t5^i:l:j:ot, — ^6 0 0 <7)i§5 

[0 2 4 0] HI 2 0, 2 Hd^LfcPLE-A 

ONfjE09««t««. fe*>T-/uo»hl 

fe^-;U6 0 0tt, Ift^KLEO^^-CSca^ 
EVS' £;£^U LG44 8(DAlt^-KlP2lj:, 

[0 2 4 1] #51/112 3^r#^^ir, 5 ^ 

t\ ^ >-^^(timing efficiency) TECWlCfc 
ttSfllft^ — 0 0<am*£#J^(area effici 

ency)AE<afSlTW^iRa^fg£tt6 0 w <E>3S9I 

[0 2 4 2] 1^2 612, ^^B^t-S-^V^^tjlCffiig- 
ffctfcP LE^tTV^^ > o MLE-AFI1 
fcli^EBM^f tTr--f (quasi -sealed cavity) 6 9 0 



h4 4, 4 6(D'>-/b7 1 2I3\ Qfl^ 7 1 0 
£r*hLT*^ \£*f-4 6 9 O^^fiiKc^T^TV^o t— b 
>? &%\<^\tm$Ml 3 01*, ^-/U7 1 2<0i5<g<Z> 

tb<b^^(^3io 0 y-K»2 0 5l4, 7>^^h 
4 4, 4 6^rtjBJca*ii4ttfc«»C««tiSS 0 c 
<Dj:9/«£fr£LV^MLE-AFte, Sf«WR*tff M * 

U ^rf fcfT^6 9 0COaWI^ (S2 6tCl^|a 

£<+S 0 PLE-AFt), «*»«#S*l*^'-/<ffl« 
mPy K7 4 Ofc#i-*J:5lc^£jftT*3»K *3£ps/ 
K7 4 0I1 ABTSiLTiiU ® 2 3 t Bi^S^^r 

tt*W»tr— A03^*,e,^-*S:««-*-* o LG 
7 4 0 <7>fctJtf zK— h Ji, L V 1 0 0 <7>*#A*f K£r 

[0 2 4 3] la^ixTtev^v^ gij<7)$? 3; LV>P L 
E-GTIi» HOCOLG (121 5|:^lfcLE- J fflCO 

(«itrtf, ^H4#fr^5 5 2 8 3 1 8 #*3 -t tmBBiSW 
»11 2 0«jgrTfcr— AKa(beam etenduc) £if;*:£i±\ 
[0 2 4 4] w<7>M^O|6Krtfc:*5V>T. ^^^PLE 

MSC^mSo LVlOOIt ^3££?T 

so [0 2 4 5] i^fltt, «^>te*lS«^-oV^rKWL 
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[121 1 ] 01 li«3feflEW<7> L G L E- A<D«B&B|-e*> 

So 

[ 0 2 ] 0 2 nm<D®i&uffi<n lgle-b <o®tv&m 

t*S. @3Blt |^ 2 L G L E d 

104] 04 li(S*ttflf W LGLE-C Srl&ia-eia^ 
LT:fcJ9, JtXft^iX^iy — ^± (source Hght)liy — 
(source enve 1 ope) $r^LTLG(cM$ 

[0 5] 0 5 llft&atfl?^ P LE-AA&v&m-vm^ 

3W*« LE-FiLGLE-F ^fl»fi«iKSl?fe 
•9, (source energy) 11 y~J*J. 

*fcLGfc&j££*LTl^<, 

[0 7] 0 7 11, #K»KO*fc*jS*«©MLE- 
G c: L G L E - G / A B T L E - G CO ¥BrffitBcH&0 V h 

[08] 0811, MLE-FfeS'' M1M tE-G MAi"^ 
6o^>3 >LE"CW*JH«W^«»«I^*»W«« 

[09] 09J1, MLE-FStllMLE-Gl^ta 

^7 T > 2 is b is (asymmetric angular dependent energy 
density function) y Zf&fjk LTt ^<5 0 

[010] 01011, 1 .2«^Si«fcW«C3gE|i$iLT 
f-^^iat^yT^U-^Dy K(1.2X anamorphical 
ly stretched tapered integrator rod) <DT Xf)\s ]) 7 
d ey r*t£$i (angular reformatting capability)^ 

[011] 01 hyuy - v 
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[012] 01 211, ^^5MLEff^><?)ffi^ 
lfc^^(relative collection efficiency) £ T £ ir :/ h 
$fcfl^^. yi^g y^fyxi (acceptance or cmissio 
n etendue) L"C^5> a 

[013] 01311, 7t-^K$iafcl/Foy7l/ 
^ — (folded retro-reflecto) $rfx.fcLGLE-H^ 
^Wr®0$rl&0*t l 0^ LTV^ e 

[014] 01411, LGLE-I <DtZlto<n 

h"Cv— /isZtlft y 7 ^ — 7 (compact, sealed 
10 reflector lamp) $rff&0"C0^ LXV>5 0 

[015] 015*1, hy^y-^^KM^ 
T - A (triple color bandgeneration system) £r{j$;i 7 s 
olT/U^— h(dual port) LGLE-J $r&&0"C^ LT^ 

So 

[016] 01 6 11, ^-yifcf^fyra^S 
(curved minimal etendue surface) <t , %:<D7$ Y~fy 
M^'JOLGK;*? >^£ftT^£-r y^LfcLG 

T k &tf&7LlZ LGLE-K £rS&0"C0^ LTV^ 

20 [018] 01 8»i, &®)&.m<nmw\z.m^?t<<< 

/f y Jzf{\ ntcgra 1 tapered) <0 L G £{i X 

L G L E-M$r 1^0*^0^ LTV^5 0 

[019] 01 911 J*is~ — t'>r/* 

•=ti?:c-J--f i/ > V it^is J* (beam shap i ng/homogen i 
zing optical system) &ffiz.XL&& P LE- A B £»&0 
T0tfLT1^6 q 

[02 0] 02 0*1, f-ixyx-kVm^yx 
t^^^^^TAtLXLG^ttltSPLE- 
AC&KBraa^LTl**. 
30 [02 1] 02 lllStt^LV<D;fctf>C)PLE-AD 
£(£0-C0^LT^5<» 

[02 3] 02 3*1, J&^—^-f-vKcolor wheel) 
cq*/u— ^ h^$r5feS$-^-5fe«>tc:2o(DLG$r^ffl 
LfcP LE-AE$ri&0-e0^tTV>-5 o 

[02 4] 0 2 4liDMD^^rLV^57^t 
^h£$r0^LT^6<, 

[02 5] 02 511, LGCQ-^y^-UfcT^ h^y b 

-C0^L,-C^£ o 
40 [026] 02 6ll^^LV(Drt:tf><73PLE-AF 
$:^0-C0^LTV^^ o 
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mi] 



m2] 




CCS-A 



CCS-A - 



LGLE-A 



IBS] 



SI(x,y,S) 




I 3 A 



[B6] 




LGL&F 
ABTLE-F 
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IH5] 




LGLE-C 



[0 7] 



MLE-G in "Jfc: 



OP 

LGLE-G 
140 ~~ ABTLE-G 



ims] 



T Pi 




158 



144 



6J\ EVsr 



VMS**! 



/iff 



159 



AS* 



[1219] 



I® 1 0] 



• i 1 1 afflm ^ 

— 155 



=AJ(*,*,IP) ~*J 



■'Ji.irw^awf.iii 



3 




AflTfl 

COS (9^ 9 



BXA . I » 



AI(*. V ,OP) 



, fL J NAfcni"SJSIft:.!lr?:a*B 

«r — 



I -,4 -.4 -J -.1 • «I *1 
A** 
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mi 5] 




[1211 6) 




[119] 



110 

» 
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[02 0] 

430 *c 




102 1 1 

430 *fc> 
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[132 3] 




IWIHfjEft] 

[gfflP] 2*E6M 3 0 0 (2 00 0. 6. 3 

0) 

[IE 1 ] 12 1 I2t£3fc&*f <£> LGL E - A<D®t*&mT?$> 



[(2 3] gl 3 AIL 0 2l£^-rft£!#JfcACT-^y 

V>5 e H3Bf4, B9 2 l:/Tta*ft(lfO L G L E W|»p 
*T — is 3 l/L rmsT-O kT— * IES<b*f ft*-*' * L 
TV**. 

[0 4] El 4 lit£*t*W<0 LGLE-C £rlfci^T-|2^ 
LT*59. tt*$ixfcy — ^* (source light) fly—* 
oi a — ^(source envelope) LT L G cF 
ftTV*6. 

ims] ms p l e- a a^kes-ch** 
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[06] 0611, ai^ftl^Tyfa^tlfc 

*i^fl©M LE-FUGLE-F <7){l!ll^ffi*SI&0T;fc 
19, y — ^ic^yu^— (source energy) lly — J*^:/^ 
a-^ffl-C, «p»J»d^jy^-Lfc-f >^-y h«r(B 

[07] 8 7(4, *m&w<D&t£:z>nmm<nMLE- 

GHGLE-G/ABTLE- G<n¥WiffiWt*&m~?&> 
<5 0 

[08] 0811, MLE-F$)5VMiMLE-G(C^t 

[09] 09*1. MLE-Fifc I4M L E - G <5 

7r>^>a >" (asymmetric angular dependent energy 
density funct ion) <7)^f§5^^ jy ^Sr^ LTV^ C 
[010] 01011, 1 .2{&<D&fctf)\£mt££thX 
"r—'<£ft,tl^ >"r ^U— ^ o y K(J ,2X anamorphical 
ly stretched tapered integrator rod) <D T V £Ou y 7 
jj., — ht^ti (angular reformatting capability)^ 

[0ii] 011 te^m&wo)*^? h/io\) -7*—~7 

y hffi^TLTV^ 0 

[01 2] 01 211, I/^MLEff^^ffi^ 
l&3|^(relative collection eff iciency) t T 9 -tr :/ b 
"£tt\'±^ ^ y is 3 ✓'^•r'V t^j. (acceptance or eraissio 
n etendue) ^Tjk t*Cl N <5 0 

[013] 01311, 7^-;UK$nfcU'hDy7l/ 
* (folded rerro-reflecto)£r<)t*L£:LG LE-HW 
¥»f@0Sr»&0-r0^ ITl^o 

[014] 01411, LGLE - I <Dtitf)<D=* lss<? 

J\s£fLlt yyis? # — 7^ ^(compact, sealed 

reflector lamp) £rJ&0-T?0;F LTt^5 0 

[015] 01511, hy/^y^yhm^ 
T , A(triple color bandgcncration system) £0m x.'fci^f 



^T/U-tK- h(dual port) LGLE- J £l&0-C^ LT^ 

[016] 01611. L^fM>3L7-:>-^:x^tg 
(curved minimal etendue surface) <b , tOT 1 ? h"7^y 
M>SU<DLGK;*7 y^!/ y/^HTl^v^^LtLG 
7^ £<l;irt: L G L E-K£rH&0~C0:^ Ltv^ 

[0i 7] 01 7 ii, $mmm<Dmm\z.mi,ti'< 

#7/1,^— ,< $ 4 ^(integral tapered) WLG Irlifc 
LGLE-MSrB&imTtTt^. 
[01 8] 01 8 H % fe^e-^v^-fV;//* 
^t^m*^ isl/y'yt^t/*7 u ^ (beam shap i ng/homogen i 
zing optical system) £r<jSj ^.fccjfc P LE-AB £r*&0 
T0^LT^6 O 

[0 19] 01 9 ti, tr— A^^—tr^iZ/^^ev?^ 

i/^yyt^is^TJ* t UT L G PLE- 

[0 2 0] 0 2 0 n&.fft7£LV<Dfctb<DP LE-AD 
£*&0-C0^LTV^ o 
[0 2 1] 0 2 H I. tf^-tf^-zKcolor wheel) 

[0 2 21 02 2 flDMD^^^LVcr)^^^y ^-tr 
:/h£l£0^LTl>5 o 
[0 2 3] 02 3 11, LG«-7^fU7^ Y7y h 

[0 2 4] 0 2 4 ll^ttrtL V <nfz#><n P LE- A F 
£r&&0-C0^L,T^«5 o 

[^«fc«nE2] 
[»iE^*»a^] 0® 



[01] [0 2] 
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[03] 



[122] 




\ 








55^ 






r 














/ 














\ 












\ 



























B -OJB -OJ0 DM &tt UD U 



13 A 



13 B 



AI(<PrV/S f ) 



t 

3 
2 
1 
6 
l 



^5 *^ v*ri 




IfiRfifiKSI 



7^ 



■ ♦ -J * 2 ' t B I 2 3 t 
X m 



AS, 



100 



2 3 ] 

/' LV 




/ LV out ES, 



(50) 



4#BB 2 0 0 1 -4 2 4 





(51) 



$fM 2001-42433 



[01 0] 

1. 2X 1 #7CT~A-r >«T-?U-$ 



■ P 1 ^ «~ »>£ ~ - . 1 ■ 



AI^^/OP) -.1 
-.a 



-.3 



--S -.2 -.1 • .1 .2 .1 .4 .9 
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COS(dv) 




(52) 



2001-42433 



[mi 2] [in] 




0 2 4 • «W12tttt*»a»SaXK9»S 



[El 1 4] 
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[BIS] 




[il6] 
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[(23 2 0 ) 

430 "to 




[i2l] 
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[824] 




[^ttffijES] 

[UttJBl W-ffcl 2^6^ 3 0 0 (2 0 0 0, 6. 3 
0) 

[^ttttiE 1 ] 

m&*tnmm&] mm® 
mjesmmiu*} 0206 

l*fiEl*lS] 

10 2 0 6] m 1 7 BtfecVA BTSt LT-^T 
-^ILG 3 0 O&ffitt&mMEMtor^SM (L 
GLE-H, LGLE-I, LG LE-KiTO) t 
LT, WftStft^V^M (LGLE-M) 

^ hWD^w/z (Bu^<7)J:p{c) £*ri-* e Z<D%t 
tfcJSES S LO^^f^-sCC^mH, RRSHOTO 
R*t«>«, tt^6L^iKfftkW(|c«EVSMtr»a 
U EVSMIt J&HjffiE S SM£:#|6]U ^2 8IC^f 

[9MAE2] 
[fijESfr**«*] $&B® 
[*IE*t*3S@*] 0 2 0 8 



[AREA*] 

[0 2 0 8] r^«W<0«i»(D»* LV^tfi«W^a 
MES 1 4 4355, f^SLG 3 0 0 <7) Attffifi 

W4LG3 0 Oli, Hi 7(^fe^T, »50*iSiiHft=T 

tr»3 1 oti»)«aMfi5«tt^7ty w^edow 

refractive cladding material) 3 1 2 £^-^6^— =» 
7\ r-^LGtU^lt, £f£ L< I2LG 3 0 0 

G3 0 0li^-^SLG»fffi<OJ;5^^Sr*b, ft* 

$^6«lf-A©fiaiiMES 1 4 4ttf SUftV^ ( = 
7»»3 10HG3 0 0^»fcSJffltf*fc:J:S«iM«J 
fcB«r3»««:lfc<) o L*»U MES17 8WittBL 
EG>iE«l-*3^-C, LG3 0 0C0Wfffiffl«li, *tf— A 

(BfH^*KBB«Eclc«ffi-«) ft, 
*o«LG300W<iiBlc 0»aw>J:5lc) 

-fr^o #wo£ct\ lg3 o ontiimmm*. 

WJLtis Hi2 > I^UfeJ:3i1«»«)LG 3 2 0 i ) 

MA LfcME s l 4 4 i^iaa*© J:i^ 
&"Cft£fit&U 016I^LfcLGLE-KtBIf«f 

[#ffcifcIE3] 

^aa» 

[*SjE***>S@£] 0 2 12 



[0 2 1 2] mjLL^Z±* £t>{cLG\cm<$<%:7 

£ft££tt&5-o£fcli^&<DLG 3 2 0 i Zffix.lt 
«*H»^$ixr*5*), LG3 0 Oli«»J//«t LT^ 

Lfco r*L<b<^~LG 3 2 o i comaf*K- h 

OP 2 - i (75**113 2 2 i It, i^^***3 4 

0 i ta^*T, iRLfc*»B««t, jS«I* 

[ffijE*t*»Sg*] 
[*|jE*rt«B.-*] 0 2 14 

[0 2 14] Bl8tt, ttSroSa^LE, 
^^y~y9 8.B:, 99SfllA«>BS (transraisslve 

configurable target) ( L V 1 0 0 7?7F&frlZ>) (DM 
«5IS*S?t5fc«)l-fflV^tt5PLE-AB(OR|}- 

[RAMIES] 
[»IE»ftM«] 
[»5E»««B*] 0 2 15 

[0 2 15] i^OMLE-ABIj;, B 1 8 TttgfrW 

t^TtSc MLE-AB<^$a±CQ&'J>®S&©LEi£ 
j&WaS&T#9— l OSrKKU 19 
»»Jfetr-ASr^U, t/>X4 i o-c***^ &m 

A (beam cross sectional shaping/homogenizing o 
ptic system) 4 2 0±l£&^-T5o 13 1 Bit, Z<0£l 
ft**#4 2 0O«i:LT, KIRiOifcttH^ai*^ 
(similar or dissimilar matched pair) £ L>Xffij$Lc*tl 
fc, |ll/yX7W4 2 2i:l2l/yX7W4 2 4 
Sr^LtV^o WfA4 2 Ofe«!A1-£;M0>#&& L 
"Cli. &ffite^£fctt:0^v:^X#(phase grating or 
diffractive lens pair) £<£/Bi""5 0 S/^7^4 2 0 

ft, lvi oo^<ov-j*i&ftmmcnm±z»m&-t 

«&-fti"«J:5te»«-S*t«. m#*3fcU'>'X4 2 6 
tt, |Jt^4 0 0^« t LVl0 0^)fi*BBA 
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[#«S«JE6] 

[«5E^*«a«] 0 2 17 

[WjE^&] &k 

[0 2 17] &^U>-X^U 3 OIL LV 1 0 0 Offl^ 
S:^*? y->9 8±(C*£ifc£ii:£ e B18H 
^LfcJ;?^ uyX^fA4 3 0$r 

IO(Otyv/^fA4 3 2, 4 3 4Hi*U 
^rA4 3 2«:LVja^(Cia©UT. LVlOO^ttl^ 
£^tf>, f ^^f^4 3 4 «:^f^4 3 2Wgftte 
BrciMfffcSaB L"Ct«tV> 0 

[«H«jE7] 

[»iE*r*«sc£] wmm 
ntjE**«B«] 0219 
[^^&] ^h" 

[0 2 19] Hl l 9, tt % <OSi£SJLV 1 0 otoirtfc 
V^WJ^LtV^o PLE-ABt P LE-ACW 

$LG44 8$fi^t, t<>aL^/mF-e»»te 
«m l e - a c jift/j^ffiSfifc®^^Hir«c:fiaa*r 

6 Q *7W-/H 1 O^0f^SiJT-<O^SrJgr^-t- 
£itN±ft/hliflH9« L E $ its B 

mmm 

[«jE#ft4IS«] 0 2 2 0 
[ffijErtS] 

[0220] LG44 8 <D Alt*— h I Pl±, ittSEWJ; 

LE-ACK^^-frfcJfctft^ U MCf^CTNA^ 
l^{fcM§tlAft^SS(NA symmetrization auxiliary input 
optic) (ABT) «r*fU ttiWWfffitt, ^W«J*»« 
-fbSB#£r*fi-<5 (Will S^ic«F©U^:¥- 
370i)KByK) o SiiiLV^^L 
/to Ml:f£?Ct, S^^S^ct^^polarization sens 
itive) L V 1 0 Q<D£l#>\Z^ PCS ([^ 1 9 ~?1*tf2H 
TV^fcV*) LG44 8 (T^trJtt^ — hOPHVl 0 
OWMAS L V(E>rai-SSK:# A"C#, ^OAtt 
KO*3K««li, »5 0%£T*{g;aS£;ft,£ e 

[f§jE*tfcj£g£] 0 2 2 2 



[0222] ia20(t m&ik^mttmtoB&ktpma 

S?ixy^yAD (PLE-AD) tf>55'J<E>#& Ul^H 

V>MLE-ADtt, 4#55U^^^^^Att^- h I Ft 
mitt*- hOP^lx:fcLG4 4 8 t^fcffiffli-*. QD 

eon *'>yyy^**«^uffifflL 

T* AD S otUVl0 0<Z)$jtlASLV(:LG4 
4 8<7)tfcJ^$r;*7 i/^y W^rtT, wWio^S 

54*4 6 oil, WW^*^^— B««i4 6 5fr:fri*j8Hft 

r^*tR®4 6 4^ig^^-^ir-racii:^-c^, ^ra 

@£ST' AD(7)5:jt^rr6]4 6 6 S^-frT, ttsa**B1& 
^HOUT^ LV1 0 0^£#»«fl (output dive 
rgence angle) 0 LVl^^t^ *l *: HSM" S fc 

S«#tt, BaKttBj Ot^UfeJ: o^Mft 
ttHT&ffiU ttl^-hOPirLVlOOli, 0f«O 
ffiR[E4 6 4(O^Nl4 6 7±»C*5V>T, #«9r£09Mjft 

4 6 7|:^LtI§]^M4 7 0r\ LG44 8 <£>fc±iift 

td*T-£5 0 wW«WrcBy<B2M0«-C«\ ^#t* 

4 6 0^Sltii/yX, o£9Jrai£X9&Ktt94ttl 
fc^Lfcu-^X^-*-*,, ttS&uvxsfcttu^x*^ 
BUN'S! u>>X|i, LEt^X«:IB(t50l:ftao 0 
[#M«jE10] 

lffiJEtt&mB%] 0 2 2 3 

i»iE#«fc] 

[0 2 2 3] mtttf— hop^ii:, tf^ftf-Mfc 

•9, igMSCLOUTIl LG4 4 8 <Dj&tti®E S 
L^iHt4 7 7 h #«|4 7 8OBHK0 0 "CttttW^ft* 
4 7 6^t5 6 r^-^tCcfcoT, 
oi"9tt4 7 8IC^LT 9 0 0 -mft^£j&T% L GO 

tMf#— hop»i«: tiao-c, 

fftttH^^-^Sr^rt-C^S. w*>J;5fc«ofc(biase 
ffcU SfeK/hfi^IWa^ttfcfc*. (H 2 0 

&t5<t IT, §ttASLVTWJJlMmri: 
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I^««jE1 1 ] 
[»jE*J*S»fc] 91*fB& 
[*tIE*r&iSB£l 0 2 2 4 

[«IEf*lS] 

[0 2 2 4] StJg|g2 0frfeSH-S£» g£SB&M2fl*]l 
7 O^^ICfc^DMDJfcllTMAtORttiLV 

4 3 0WMU dfe4 7 9^UyX«i4 8 0i:I 

ilfcT. y->9 8±KJ£ffc-r*<fc5l-^L 

7h 0 :OPLE»J:oT, ^;frf6]£>A&W-S*L 
T„ jS:^^y-y9 81i:, LVMM^i*Wi: 

satm. ^tt-r^>^^^ y — >-^^fffi^x-y/n-is: 

[3MJMKE1 2] 

[*tlE;*hfe&»&] lp?*flS 

I*tIE*fr*«B<&] 0 2 2 5 

[0 2 2 5] ft:*b\ *SRSM*^«^ft*Pf3fC % HUflto 

9 «a 2 1 £#^lftri*£>Tiau:ift 
G4 4 8com£t5K— hOPiS^cr>Rf§5^^X^^^~ffi 

[^««iEl 3] 
[«jE*t*»«£] lpj*fB© 
[MjE^-*«S«] 0 2 2 6 

[*t2Ert*] 

[0 2 2 6] (3 2 1 ftfc, PLE-AF tt<D Z. <D$&Wl <0%\\ 

/U6 0 0cdj*/u— ^ hgbsg&efcg^-So hu52BoJ:p 
{-> iS^^iV^MLE-AF^tli^lt, ^-LG4 

4 8 oajm*- mpi e t**?)^?), 
lin^e (c^i-s &®mmA lout &;?r-r<5o L 

G 4 4 8 comtt*- hOPlfl ^"^®^A lout 
co®ctH®ES l&^-TSo ttitt^K- HOP l35>f>ttilt^ 

eiout-ctt}itt6^i *y/y>'^^6 2 
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8A' cwi:, ^t5tU^9cw^Wt5J:;l:, 

-vue o o±^$k-&£-&z 0 ^^y^^*$(i 

3 — /U-6 0 O^iiiiLrtiftf— J»&M 

*K %Htti<< K6 4 0<OA#+#- h I P 2±.|C|gfgcft 
0 2 i nT*£U££-ti:5o Aft^- hi P 2 fi, W^jftlg 
MA2 i n£r<i;l*:Att®AS 2 £*fi-£ 0 tti&t^K 

-hop2a^tU£t# 0 2ou t-effiat-r***, 

7>y ^#$«Sg6 5 OV&tbbtl, LVlOOOta 
gftffiASLV, o£^5£<a<mittt@£lT' A F JL 

2 0£fcl*6 3 OCO— Zfrl*. d2_i[C^LfcP L 
E*^^-f ^>w t j6>M^ Lt\ ro^tlCioT, P 
L E - A F WfeI^)$D E It^iSTt 5 ^\ PL ECO 

l^mmiBl 4] 
[*&IE;#&^fi£] 
[JtIE*t&iSB£] 0 2 2 7 

[*$IEf^] 

[0 2 2 7] ^(C, ^^^feliSii^LV 1 0 0 ((U 
^Tf*&£**S<b LT^L*:) cotton, &^U>-X# 
4 3 0"C^i6^tl, LV 1 0 0^ttllt^6O^g^$rte 

a 0 jyKyr^^H. j. ^^^^^^ v^<n*m 

4#f*$&4 9 6 9 7 3 0^-C^$i^TV^6^:^SIt^ 
^ y Xix ,b mt&CDftm Klt^Jj v-7V> 650 
<t, *m&&ms 0 2 2 7 5 0T-gfc^£*LTV^;& >^ 
y v«^M^ft6r^T^5 0 
[3M£*tiEl 5] 

CMiE*t#lJg@£] 0 2 2 8 

I*tIEl*J^] 

[0 2 2 8] * y ^^*yU^^(critical illuraina 
tion scheme) ( L V 1 0 0 **B 2 1 Lfc £ 5 ^"t'TO 

nm-?hz>) i*, ^mmm^M^-t^(D{zm±^^ 

ft f ^ — fcVU (ent rancepup i 1 ) (C ffi fr-fr &i><DX* 

83) £|BJ8U-teJBLT, ClO^lC^^TPLE<0ggm* 

I^K»IE 1 6 ] 

M&EttfeJgBg] 0 2 2 9 

[ffiiEl*^] 

[0 2 2 9] PLE-AC (§19) ^PLE- 

AD (122 0) I*, PLE-AFfcffil^fcLfca^JK 



i/*TJ*<K>— &k Lt LG& loU»«ffiUiV^ 
Li>PLE»H-*^:<oTSBwlttWtt, # 
s^y >^±^a^6 2 0*^1*6 3 0 5riou^ffl 

L/<£W PLE-AB, PLE-AC, P L E — AD, 
P L E - A F <7)^ l£ ih £ o 

[3M£*tIEl 7] 

[*tiE*i*»g<&] mm® 

[ttIE#ft«l«] 0 2 3 0 
[MlEf*!^] 

[0 2 3 0] fcib\ li^A,^cop LEafeft^^, 

H out , 0 cw, 0 2 out **##*$*, o£ ^^(7)7i/ 
-^^(azimuth)^V»C^^L/£V\ La>U LG4 4 
8, 6 4 O^^-^^^i^/i.^^iciE^LT^^fl 

U i<0«W^V^<o*^#*Hr^SIJfi«-C ({g20g 

[#|g*SlE 1 8 ] 
[«iE*t*«g£] 
[^jE*J-*JgB<£,] 0 2 3 1 

[*tEf*J&] 

[0 2 3 1 ] i&^ICJECT^^y >^)t^«IS6 2 
0, 6 3 0^IULG^K4 4 8MU, fe^ 

tele, 3-LG^Att^- h I PttHM- hOPW$I 
MSG i ln , SCi oul I*, Mft6#:^S3l5a>faj0># 

i€:*flSi-*t, ««SaMft«:ff 5^5<c«^3&s, />fc 
<i:'b2o*fcfi4oi)-5 0 S-T, LVlOOCOAJft® 

as Lv-.oomit^- hoP2^3*^/y ^r&$iw-r 

^(r, hOPl, IP2irfe^-^600^) 

ffflco^^y ^^«r«8Wi-5 0 MLE-AFt, 
ttLG4 4 h<7)^(^^-/^y l/f&mik 

i*, -rTtc±fs-cga^LTv^ 0 

[^RffliE 1 9 ] 
[»5E*hfe#«*] 
HffiiE*HfelS@£] 0 2 3 4 

[MiErt^] 

[0 2 3 4] 121C/tUJ;5I:, r^^^&J^ 
$ L^|li6#m±, )ttiitt^— hOP 2 LV 1 0 0<D 
m<o* (^$DE) 355»ilMfc$ix6J:5 

IC, tt3K^-hOP2^au«^cSG2 ouc $riltR-r 
6 e ^^.ffDMD^TMAiV^ofc, t^<0^0 

M^LV 1 0 0^, ¥*9WfcA»^*/u¥-#rs] 

11, S^IAS LV(D±i4 8 0 iWCttftV\ rix 
A^- ^ (ScheinpfIug) M itU t) -?:CD3t$a, iff* 
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a>ttfflffiES2 % SflASLVIt SMASLVC 

S&Jgti-*. £ bid, B2 l fcgttftjK^Lifcj: 

#^ttff$fc*b i o 4 km rtfeMMi a b rst i^xmm 

-f*, 2o<7}[£&-r£Pm U>X6 6 4, 6 6 6^ 

-ASr, lv i o o<£>0f^£>S:#:§!g:e lv (v) 

9, PLE-AF^i^^l:«c 
[«R»jE2 0] 

mjEtt&mm*} mm® 

[*tiE5fct**a*] O 2 3 5 

[0 2 3 51 I%2 2(1, M57v?-7^ftVI:»U, 
tfcltt^K— hOP 2 J&»bigftffiAS L V^OfiMfK'— .A • 

* y^y • x*/^©i*a*»*e l v (w) 

HV (V) =0 LV^, 6 LV= 1 5 

° hlv=io° tr-^$r^LTv^ 0 wmx 
7 «H»-C/J^4H6 7 2l£RK 

1" *^R6 7 412, DMDlSitliTMA^LVlO 

#J;tll, 7 4 11, &ft£ 

SlfflF^, o£9M (¥=9 0) = 1. 8 9*M (0) £ 
WUTi^Si-^ 2o<7)pm 6 2. 6 6 6S:W 

-^S:2$»tt«*^*. ft*5, *PJJ&R6 7 4tt, *S 
5 4 4 2 4 1 4 #0 DMDi^^ K*t LTgfc 
WLfclS^-e** 6 7 5 0*#$£«tEfcBMfcLT^ 

|^§S6 5 0C0^c7^^^Ll/^ig^Jf±. -77^6 6 0^ 

u Rairiajfi-rsa^h^^ ha* 

«/MiLft«*{», *^/^y ^#3^S§6 5 0^1 



[¥fflIE2 1] 
[*tlE*t&JSB*] 0 2 3 6 

[0 2 3 6] ^3t^AS LV-e^tt^— ^(7)^f®^tr 
il^£ita*itf>lc, tllW®AS2ll # ^y ^fts* 

^§S6 5o^^m (w) \z.mttmzitxmmzmv>tz 

l v ®*>0rS5 \zm& £ -ttft ttixtf ft ftV \ £ b iciEte 

LT, JS«4ftftl$r®£rJi.f±iLT, fctilt® A S 2 
^£-tf*f&^ife6 0 j%2 311, iSMirUT, 3c®^iS 
A4>B*&, Scffi<OSfcj»2f |6] 4 8 0Wt5«*«r«a 
U LV (Dm ffi<Dfttt ft 2 tmvt. 

it/LG^ K#0iJ®ES 2£^£iir£:t>c7)£r;PL,-C 
ES2(^$f*Lt^^^i:^5rff®-r^fc^ 

R§£3£;)fc^ (maximum half cone acceptance angle) 11, 
1 0 4 t^ltWl: 1 5° % ^iEtC 1 0 
° t U *B5ES 2 0«i»a;ttWi|tR«M|.|l, e2 out 
= 3 0° ft*5, £*LP>I1«*«I-, 32 2<Pffi 

R6 7 6 tlRlCiK^tftSo 

[^«*|jE2 2] 

[*tIE*i*#£i<&] #IiNfl# 

[*tjE2t&Jg@£] 0 2 3 8 

[»jEf^^l 

[0 2 3 8] LV1 OOWtMASLVWiltf- 
^xibix^o -t©BfJ^)»tt-*«fe«>VKo^ll, -tX\z 

6 5 0tt^>***^bT«ffli-SJ:5»c»«-r*. * 

*«*w»«-*ttaiaa e s 2 ^f^ft *ra«i^-rs r t 

1T^6 0 ^btd, M«J)t^i?^^mit^~ hOP 2\Z 
tT§6o wtTDct 9ftP— * ^^^^S^CO^tC 

II, BrJ£<BSfflft«ffi*r«;t. ^I^CT, ,ttHSv> 
Ka«*>3. ^^3t^«§§6 5 0l^iiJ!lD-C#6^ 
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#5o PLE^7^~*«jd*f*£ixntf, * 

5/ zf y x^^ss 650 <DMi&mwm t-rz^ 

t^ItU\ Bl 2 0 Ifc^jftfr 4 6 0 t ffiWZ. 
SrtL &1fte^(phase grating) (DM^^-fr <t 1"* w 

[3^*tIE2 3] 

imiEtt&m&4,] 0 2 3 9 

[*&lE2f&] 

[0 2 3 9] i2lH ^^^^^L^4#S'J^tf 

lLG»t5:^a-.t, fe^-r— /u6 0 ocoi^ 

[4Mft*SIE2 4] 
[«]E*f&S«£] 
[MiE^m^i^] 0 2 4 0 

[0 2 4 0] m i9 s 2 0 (OylfcPLE-A 

C, PLE-AD^<7;i m^MLEfi, 
2#ati#HEVS' CQ»fE5^gf*^, &7t^-/U<D$&l 

6 0 OlCttLT&Hi-Sr £*r>M£U\> #£L<(1, 
fetf^-A^ 0 Oil, $Afir@LE(D^^^ffl^ 
EVS* b&mL,s LG4 4 8(7)Alt^hI 

[#^tIE2 5] 

mjEtt&ms&) 0241 

[0 2 4 1] i5uqgi2 1 fr#f%-T5 jr, ceo J; ^ 

s c 1 ° ut % sc2 ,n <o&n m&<Dm$i\z. «t o 

"C, 9<< ^ ^^^(timing efficiency) T E CWtCio 



tf£*lJ*fK\ 0 0<O^2M|3(area effici 

ency) AEcorolT'^iS^flj^i;^^,, 

[#^*&IE2 6] 

[*tIE*t&^li*,] 

lffilEtt&m®%] 0 2 4 2 

[*il£;*f&] 

[*$IEf*I^] 

[0 2 4 2] i2 4ll ::<D%^;l&<5vnT£ ^KfSffc 
ikL^PLE^tX^io MLE-AFIi, 
1tttm®mm* J r¥^ J (quasi-sealed cavity) 6 9 0 

^££#^00^ 7 1 o &mKtzft®m&*m&Li,. 

=7lsZfi$* h4 4, 4 6 69^— /U7 1 2 11, Dfl^ 7 1 0 
^IT^rt t^-r 6 9 0<^{JUJlw#t>'TV^o t: — h 
i/^s ? &>Z>\,^}&mU7 3 Oil, v— /U7 1 2<D&&<D 

^^W^ipic^itOo y-K«*2 0 5li, 

4 4, 4 6WWl:to^^Ml:M^So w 

<DX 5&#&LlMvlLE-AF|±, J^£^tt#?8j £ lC 

£{&**T-£, rt^§g4 2 t^6*J(c5>Sf^ii:r, 7^ 
h->- /U7 1 2— ^T^ir^$r^^iC"^5 0 rco^ 

&<nw&. rt<w*»ii* ^4 2«w»ia5«ii 
Vi/-^7 i 2Z&n-e$z> 0 Hot, iwri^ 

U ^rt^f^ 6 9 0 (DMrntefaMOK (El 2 4_ Mttlg 

rt{B!l^§§4 2$r^^$SIS*T/J> 
£<1-*o PLE-AFt), S^<50^^x-^<^ 
^O'; K7 4 0&^-T£i;9l^£;hrC:fc«9> 
K7 4 0I1, ABTS^LT^tgt, 0.2_L£ Blil^-fr 

n&M&\f-*<OX%bfr—#&»Wt&o LG 
7 4 ocotbtttf— HI, LV l o oco^Att^e- K£ 
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